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/ Uformites 


“If it isn’t wet-strength paper | don’t want it!’ Before customers 
begin saying that to you, safeguard your market — wet-strengthen 
your paper with the UFORMITES. 


Without special equipment—for as little as $4 per ton of paper 
—the UFORMITES boost wet Mullen values by 300%! And at 
the same time, they increase wet rub and scuff resistance, improve 
wet and dry tensile, fold, and the printing characteristics of 
coated paper. 


Actually, you'll save money by making a better product. For the 
UFORMITES not only let you use lower-grade pulps without sacri- 
ficing paper quality, they also improve the sizing efficiency of 
rosin and improve retention of beater additives. If you make 
paper toweling, the UFORMITES eliminate the see-saw relationship 
of wet strength and absorbency. And in twisting tissue, the wet- 
strength resins prevent breakage on paper- 
twisting machines. 


Whether you manufacture towels, bags, repro- 
duction, or printing papers, glassine, grease- 
proof wrappings, or twisting tissues, you'll 


AMBERLITE W-1_—a water-soluble polymer for profit from using the UFORMITES. Write today 
improving the dry and wet tensile and for full details and samples of these urea 
Mullen, as well as the fold, and the f tdekvd : 
abrasion resistance of paper. CEM ESN OS ne S>. 


RHOZYMES BB and E-5—for enzyme con- 
version of starch. 


Handy Facts on Wet Strength 
TAMOL P—for effective pitch control—a dis- Your copy of this free csoknenk 
persing agent for pigments. answer your technical questions 
TRITONS—surface-active agents with a score eee ne UFORMIIES, ortho, 
of uses in paper manufacture—in caustic ee wae ae mae ve 
cooking of cotton fiber, as a dispersing ; ‘ 
agent for pigments and metallic soaps, CHEMICALS FOR: INDUSTRY 


emulsion-type coatings. 


The Hydrosulfites—reducing agents for strip- 
ping color from rag stock or for bleach- 
ing pulp. 


ROHM <¢ HAAS COMPANY 
HY AMINES — deodorants for paperboard and 


glue bactericides. THE RESINOUS PRODUCTS DIVISION 


UFORMITE, RHOZYME, TAMOL, TRITON, AMBERLITE are Washington Square Philadelphia 5, Pa. 
trade-marks, Reg. U. S. Pat. Off. 


The Resinous Products Division was formerly The Resinous Products &-Chemical Company 


Marathon: waxing and carton 


At Menominee, Michigan, the recently acquired mill of the Marathon Corporation, shown above, is responsible 
for a considerable volume of this old-line company’s high-quality waxing papers. A new Beloit Yankee Four- 
drinier contributes to the mill’s production. Four Beloit machines are in Marathon’s mill at Rothschild, 
Wisconsin, and two at Ashland, Wisconsin, installed more than 30 years ago. There are also two at Menasha, 
Wisconsin, built more than 50 years ago. All have since been rebuilt with Beloit equipment and are still 
producing efficiently.— Beloit Iron Works, Beloit, Wisconsin. 


WHEN YOU BUY BELOIT...YOU BUY MORE THAN A MACHINE! BE LOIT 


PAPER MACHINERY 


CAMP 
MANUFACTURING 
COMPANY ADDS 


RECOVERY 
UNIT 


in CAMP 


MANUFACTURING 
COMPANY. INC. 


Recently ordered for installation at Camp Manufacturing 
Company’s Franklin, Virginia sulphate pulp mill is a 
350-ton B&W Recovery Unit. 

_ Satisfactory service from the B&W Organization and B&W 
Products over a period of years influenced the selection of the 
new unit. Service-proved since the war, today’s B&W recovery 

nit represents the last word in efficient chemical recovery, an 
uction, high steam capacity, maintenance sim- 
and operating reliability. 


‘THE BABCOCK & WILCOX CO. 
GENERAL OFFICES: 85 LIBERTY ST., NEW YORK 6, N. Y. 
WORKS: ALLIANCE AND BARBERTON, O., AUGUSTA, GA. 


FOR PAPER MILLS — B&W-Tomlinson Recovery Units’. . . B&W, Integral-Furnace, Stirling, Type H Stirling and Cross-Drum Boilers -. 
Boiler Components . . . Pulverizers .. . Fuel Burning Equipment . . . Refractories . . . Process Equipment .. . Alloy Castings .. . Seamless & Welded 
a Tubes for all Pressure and Mechanical Applications: ; 
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all in your nearest ‘‘Buffalo”’ 


Representative—his ‘‘Air 


1ow-How’’ is at Your Service 


528 BROADWAY 


READY AND COMPETENT 


to work with your consulting engineer 


ON YOUR AIR PROBLEMS 


To make your investment in air pay you maximum dividends, it’s more than a matter 
of buying a good fan or a g od air conditioning unit. In today’s complex air handling 
problems, proper selection of equipment is often the only answer—plus an effective 
link between your own engineer and the firm supplying the equipment. 


This is one of the reasons why ‘‘Buffalo’’ installations have been so satisfactory to 
users. ‘‘Buffalo’’ equipment, a complete line of field-proven fans and air condition- 
ing units—plus the ‘‘Buffalo’’ representatives at left—give you this ideal combina- 
tion. 


‘‘Buffalo’’ representatives know their equipment and the jobs it is designed to handle. 
They are Graduate Engineers with one to five years of factory training, in addition 
to wide field experience. And they have all the resources of the “‘Buffalo’’ home 
plant engineering staff to back them up. 


Buffalo 
AL Wher ee Load 
Buffalo an 
Air Conditioning 
Cabinet 


E COMPANY 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont., Branch Offices in all Principal Cities 


AIR WASHING 


GENERAL AMERICAN 
EQUIPMENT 


installed or contracted for by Pulp & Paper Mills 
during the past two years include 


DIGESTERS and BLOW TANKS 
GENERAL AMERICAN SYSTEM RECAUSTICIZING PLANTS: 


Lime Re-Burning Kilns 
Tray Thickeners 
Causticizers 
Lime Mud Filters 


Slakers 


~ EVAPORATORS: 
FOR SULPHATE PULP MILLS 
: Conkey Self-Supporting Type 
Conkey Long Tube Film Type 
FOR SULPHITE PULP MILLS 
“Conkey Horizontal Submerged 
Tube Forced Circulation Type 


BINS and TANKS 


“All evaporating equipment in the 
first MgO Plant was supplied by us. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


PROCESS EQUIPMENT 
DIVISION 


Process Equipment Division 
SALES OFFICE: 10 East 49th St., Dept. 820c, New York 17, N. Y. 
WORKS: Sharon, Pa., East Chicago, Ind. 
OFFICES: Chicago, Cleveland, Louisville, Orlando, Pittsburgh, St. Louis, Salt Lake City, Sharon, Washington, D. C. 
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ANUFACTURERS OF AIR PROCESSING SYSTEMS 


201 N. Wells Street, CHICAGO-6 © 79 Milk Street, BOSTON-9 © 9225 Grand River Avenue, DETROIT-4 © 600 St. Paul Avenue, LOS ANGELES-14 
ROSS ENGINEERING OF CANADA, LIMITED, MONTREAL 19, CANADA ¢ CARRIER-ROSS ENGINEERING COMPANY, LIMITED, LONDON, ENGLAND 
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three-point 
Dependability 


Out of Mathieson’s three producing points— 
each geographically located in principal caustic- 
consuming areas — roll hundreds of modern 
tank cars speeding to meet industry’s need for 
high-grade caustic. The strategic location 

of these three plants permits substantial savings 
in shipping costs...provides dependable 

sources of caustic to consumers having several 
plants in areas served by Mathieson — one 
source of supply with three producing points. 
Mathieson Chemical Corporation, 

60 East 42nd Street, New York 17, N.Y. 
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Pre-logging is the harvesting in advance of 
smaller trees which otherwise would be damaged 
or destroyed if left until the big trees are logged. 
This isn’t as simple as it sounds. To pre-log eff- 
ciently meant devising special new and mobile 
logging equipment. 

However, the effort is justified in the recovery 
of many cords per acre of good clean material, 
highly desirable in the manufacture of sulphite 
or sulphate pulp. 


Pre-logging fits into the method of “block” 
harvesting as used in the Douglas fir region, 
where forest lands are clearcut in a patchwork 
pattern, leaving blocks of seed trees as a source 
of regeneration. This is all part of the cycle of 
growth, harvest and regrowth known as Tree 
Farming. 

Weyerhaeuser’s use of the pre-logging method 
is another step toward more complete utilization 
of the timber crop. 
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THE — 
HERMANN 
CLAFLIN REFINER 


’ 


No. 0 o>) 15) -Pe 350-900 R.P.M. 1— 3 Tons Per Day 
No. I) 50-125 H.P. 350-450 R.P.M. 15— 50 Tons Per Day 
No. 2. 100-250 H.P. 350-400 R.P.M. 25-150 Tons Per Day 
No. 3. 150-400 H.P. 300-400 R.P.M. 75-250 Tons Per. Day 


RECENT DEVELOPMENT: Brown stock refining—blow tank—No. 3 Claflin—washers. 
Up to 450 tons per day through one unit. 10% increase yield. 


Semi-chemical Pulps: Defiber and brush out stock with minimum of cutting. 


Homad Services, Ltd. The Claflin Refiner Co. G. D. Jenssen Co. 
1445 Crescent Building é ‘ 205 West Wacker Drive 330 Electric Building 
Montreal 25, P. Q. Chicago 64, Illinois Watertown, N. Y. 


THE HERMANN MANUFACTURING CO. 


Migs: TAPPI Standard Pulp Testing-Sheet Making Apparatus 


LANCASTER, OHIO 
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CHLORINATION 
KEEPS SLIME 
OFF YOUR 
PAYROLL 


lO A 


Of course slime doesn’t actually stand in the monthly payroll line, but 
nevertheless it does cost you money just as effectively — for example, off- 


quality breaks, stock losses and screen plugging. 


To reduce these losses on your cost sheet, use a method already proven 


by performance in scores of paper mills throughout the country — Break- 


Point Chlorination, engineered by Wallace & Tiernan. 


Applied to your fresh-water supply after a careful survey by Wallace & 
Tiernan Engineers, this method controls slime by destroying its major cause— 


bacteria. Moreover, Break-Point Chlorination used in con- 
junction with chloramines or other corrective chemicals for 
stock or white water treatment, can ensure production of a 
sterile paper or board—a factor of prime importance in food 
and dairy packaging. 

Write today to learn how these advantages of Break- 
Point ,Chlorination—backed by Wallace & Tiernan’s 35 
years’ experience in water purification—can go to work for 
your mill, 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 
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\\ fi . | | Now you can obtain Dowicide G in pellet 
ow V4I a (Z form! These new, hard pellets have only 
one-fourth the volume of the original flake! 
That means easier handling, less dust in the 
application of this superior industrial 
germicide and fungicide. From raw wood to 
the finished product, Dowicides are 

helping the pulp and paper industry cut 

losses due to mildew and rot. Dowicides reduce 
waste caused by mildew on lap stock in 
storage, by deterioration of paper board in 
humid warehouses, by dry rot in pulp wood 
and they prevent mold in starches, casein, 
glue and other decomposable adhesives. 

Find out now about the new, pellet form 
Dowicide G. It’s easier to handle, minimizes 
dust during application. Contact your nearest 
office or write direct to Midland. 


ln pellet form 


Dowicide G 


THE DOW CHEMICAL COMPANY e MIDLAND, MICHIGAN 


New York e Boston e Philadelphia e Washington 
Cleveland e¢ Detroit e¢ Chicago e« St. Louis ¢ Houston 
San Francisco e« Los Angeles «¢ Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 


GERMICIDES AND FUNGICIDES 


CHEMICALS INDISPENSABLE 
ZO INDUSTRY AND AGRICULTURE 
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A significant advance in rosin size 
technology is the development of the 
new Hercules Automatic Emulsifying 
Process.* Completely automatic, it con- 

oy verts Hercules Paste Rosin Size into a 
ie “dilute emulsion. The new process saves 
considerable labor, eliminates the 
necessity for large storage tanks, re- 

: : quires a minimum of space. Easy to 
_ install, it also permits the use of cer- 
tain types of sizes which could not 
previously be used because of inade- 

_ quate emulsion stability. Many mills 
are adapting this process to their 
papermaking economy. Write for our 


INCORPORA 


HERCULES POWDER COMPANY 


SIZING MATERIALS: AND M7 (FOR CHEMICALS FOR PAPER 


967 King Street, Wil nington 99, Delaware 


*PATENT APPLIED FOR 


A simple chemical equation 
but a manufacturing headache... 


(zc. + 3Ca(OH)2=Ca(OCI)2 + CaCly + Ca(OH): + 2H20 


oe 


L. the text book, the reaction between milk 
of lime and chlorine to make liquid bleach is simple enough. Just add 
chlorine to milk of lime and you’ve got liquid bleach. But how to do this 
safely, economically and uniformly, occupied the time and efforts of 
chlorine producers for a good many years after World War I. 

Hooker paper technicians, chemists and engineers, contributed their 
services to this all-important project. They showed pulp and paper makers 
how to handle chlorine safely, how to get it into the milk of lime for more 
efficient production of high quality liquid bleach. The principle of the cone 
injector, widely used in pump circulation systems, was applied by Hooker 
engineers and proved an efficient method for securing more thorough mix- 
ing of chlorine and milk of lime. 


Hooker’s cooperation with pulp and paper makers is on a continuing basis. 
It is evidenced in research and the development of production and process 
techniques. It is continued by providing you with uniform high quality 
liquid chlorine, caustic soda and the other pulp and paper chemicals. Hooker 
helps you to turn out quality products economically and uninterruptedly. 
Hooker bulletins for the Pulp and Paper making industry contain helpful 


information. Send for a list of those available. 


HOOKeR 
CHEMICALS 


HOOKER ELECTROCHEMICAL COMPANY 
6 UNION STREET, NIAGARA FALLS, N. Wo 
New York, N.Y. Wilmington, Calif. Tacoma, Wash. 


From the sall of Mhe cath 


2802 
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Caustic Soda Muriatic Acid Sodium Sulfide Paradichlorobenzene; Chlorine Sodium Sulfhydrate 
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Replace Your Rifflers With 
TaABSS 


Vonlaars> 


Large or small Vortraps, or a combination of 
both may be adapted to this service. 


Rifflers and settler systems are obsolete, com- 
paratively inefficient, wasteful and unclean 
systems. 


Rifflers take up considerable valuable and other- 
wise useful operating space. Building costs on 
new installations can be materially reduced 
through the use of Vortraps because Vortraps 
are compact and require small floor space. 


Completely automatic operation can be _ pro- 
vided with refinements special only to the 
Vortraps. 

Shutdown or overtime, usually required for 
suitable cleaning of rifflers is eliminated with 
Vortraps. 

We invite you to inquire about the companies 
who have lowered their operation and mainte- 
nance costs through the use of Vortraps. 


NICHOLS 


ENGINEERING and RESEARCH CORP. 
70 Pine Street, New York 5, N. Y. 


Pacific Coast Office: 40 So. Los Robles Avenue, Pasadena, Calif. 
OMATIC 
DISCHARGE © IN CANADA; 

VALVE 1477 Sherbrooke Street, W., Montreal 25 
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Got a beauty to print? Try our 
Holdfast* Halftone Blacks. They 
print clean, sharp; dry in 4 to 6 
hours, faster with heat; available 
in non-scratch formulations, too. 


Our Vaposet* inks set in moisture. 
Ideal for packaging, they are odor- 
free, have excellent waxing and 


heat-sealing qualities, and set in- 
stantly on moist corrugated board. 


IPI* is a leader in inks for package 
printing—letterpress and offset— 
for paper bags, cotton bags, fold- 
ing boxes, transparent materials, 
metals. plastics, foils and glass. 


Greasing, scumming, emulsifica- 
tion, and bleeding are reduced 
with our Press-tested* offset inks. 
They’re tested on presses which 
lithographers, themselves, use. 


TAPPI 


Our Everyday* line of packaged 
inks enables. printers to reduce ink 
inventory, yet be prepared to do 
beautiful color ...and black-and- 
white... printing of all kinds. 


WITH 


350 FIFTH AVE., N.Y. 1 


_ 
Our Anilox* inks for aniline print- 
ing provide opacity where it’s 
needed on transparent package 
materials. They’re 100 per cent 
pigmented and highly lightfast. 


Our Tri-Metal* offset plate permits 
press runs of a half-million im- 
pressions or more with remarkable 
uniformity. The last impression is 
as clean and sharp as the first. 
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Our Gemtone* Process Colors for 
sheet-fed presses look as bright 
when dry as they do when wet. 
You get sparkling results because 
they dry on top of the sheet...fast! 


FOR 


IPL * DIVISION OF INTERCHEMICAL CORPORATION 
* ADDRESS INQUIRIES DEPT A 


#Trade-mark of Invterchemical Corp. 


IPI has years of experience in news- 
color printing— offers R.O.P. colors, 
halftone colors, process colors, and 
“know how.’’? News blacks? Of 
course, for every type of press. 


Our Vapolith* inks for web offset 
presses set instantly with heat. 
Vapolith inks for sheet-fed presses 
dry without heat in one to five 
hours, produce brilliant color, 


More than 200 publications use our 
Vaporin* heat-set inks for web 
presses. Other Vaporin formula- 
tions, for sheet-fed presses, dry 
rapidly with only gas bar heat. 


We have a complete line of inks for 
fibre board containers. Our ‘Vapo- 
set inks set instantly on moist, 
corrugated board, eliminate wait- 
ing for either board or inks to dry. 


We make a complete line of metal 
decorating inks, including our 
Flixirin* inks for quality wet-ink 
varnishing...which also give excel- 
lent results when dry varnished. 


IPI is practically a ‘‘department 
store for litho supplies.’’ We have 
plates, blankets, Aquatex, Dampa- 
base, and anything else you may 
need—including quick service. 


Specity ULVA 


SOLVAY plants and warehouses from coast to 


coast serve you speedily. SOLVAY Technical 


Service men—specialists in the paper industry— 


help you use SOLVAY products more efficiently, 


more economically. 


SOLVAY has served the paper in- 


Also: 
Para-dichlorobenzene — 


dustry for over half a century... 


SOLVAY knows YOU—your needs 


idichiorobeneena” 
and your problems. — 


Boston * Charlotte » Chicago * Cincinn 
Detrois * Houston + New Orleans « 
Philadelphia * Pittsburgh « St. Louis « § 


eveland 
ow York oe 
acuse — 
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DEPENDABLE PUMPING 


for many a 


PAPER PROCESS... 


PAPER STOCK PUMPS 


Buffalo Diagonally Split-Shell Pump for 
high consistency stock 


When you buy a pump, you want smooth, reliable 
economical performance for YOUR PARTICULAR 
PROCESS CONDITION. That is why it pays to look 
into the COMPLETE “Buffalo” line. For ‘lumpy’ 
liquids, for acids, for slurry, for “high-head” jobs or any 
condition to be found in the paper mill, there’s a ‘right’ 
pump for the job. All “Buffalo” Pumps are oversize for 


extra endurance—non-clogging for simple maintenance 


—efficient for power savings. 


WRITE FOR BULLETIN 953-F, at 
left—pick the “Buffalo” Pump that will 
help keep YOUR process going Buffalo Solid Sorter circulating 


4 


smoothly! 


Buftalo Alloy Pump for handling specified 
: chemicals 


BUFFALO PUMPS INC. . 
528 BROADWAY py ots BUFFALO, NEW YORK 
Canada Pumps Ltd., Kitchener, Ont. 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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OB OEU 


PAPER MILL 
E ROLL GRINDER — 


fo New Low Head Wheel Carriage reduces vibration...enables operator 

Lo to maintain a more accurate check on the grinding operation...assures 

greater accuracy and a higher degree of finish on the face of your 
rolls ... permits faster, easier handling of rolls. Write for detailed 

to _____ information about this improved Lobdell Paper Mill Roll Grinder. 


LL COMPANY srasusicossWILMINGTON 99, DEL. 


EXPORT DEPARTMENT 7 ~— 
765 DREXEL BLDG., PHILADELPHIA 6, PA., U.S.A,— CABLE ADDRESS: LOBDELL 
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A SUBSIDIARY OF RICE BARTON CORPORATION 


WORCESTER 1, MASSACHUSETTS 


With great pleasure we announce the formation of the 
Rice Barton Research Corporation, a wholly owned subsidiary 
of Rice Barton Corporation. 


The purpose of this new organization is to conduct process 
and product research for the paper industry. Its further 
purpose is the sale and promotion of equipment which will 
be developed with its own resources and with the help of 
its many friends in the industry. 


The initial step in this direction is a connection with 
Mr. Kurt Wandel, whereby the Rice Barton Research Corpora- 
tion will further develop and sell machines basically 
designed by Mr. Wandel and known to the industry as 
"DynoMachines." 


These machines - DynoPulpers, DynoFiners and DynoChests 

are operating most successfully in a number of mills 
throughout the country. Rice Barton Research Corporation 
is proud to have the exclusive sale and further development 
of this line of equipment. 


In continuing advertisements we plan to bring to your 


attention the many advantages and achievements of these 
DynoMachines. We welcome your inquiries. 


esllehiccy, Saation 


President 


RAY SMYTHE, West Coast Representative 
501 Park Building, Portland 5, Oregon 


Product and Process Research 
' For/the Paper Industry 


yi leth ol gta, anew a 
Bisco Sn Te 
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Albert E. Bachmann 


The Next Few Steps 


As a preview to outlining some of the next phases 
of the continuous advance in progress of the Technical 
Association it might be well to consider briefly some 
of its recent achievements. 

Over the years, each succeeding group of officers 
and executive committees, in addition to consolidating 
previous advances, have attempted to concentrate on 


a relatively few new objectives and their contributions . 


have been largely reflections of their own particular 
interests and of the needs of the times. 

During the long wartime period, which created its 
own demands, the Association devoted its energies 
largely to the development of a wide variety of war- 
time standards as well as the development through 
coordinated research of badly needed wartime con- 
tainers and packaging materials. 

Since the war the Association has devoted much 
effort to an intensified study of certain committee 
programs. Under the leadership of President Gunnar 
W. KE. Nicholson and his indefatigable Engineering 
Division Chairman, J. W. Hemphill, particular stress 
was given to the needs of the industry’s engineers. 
The expansion and rehabilitation of the industry in a 
period of shortages and rising costs called for co- 
ordinated effort and a means whereby power, con- 
struction, and maintenance engineers could get to- 
gether to discuss problems of common interest. The 
successful launching of the annual engineering con- 
ferences and the attendant large increase in our mem- 
bership among the industry’s engineers have proved 
the constructiveness of this innovation. 

The pent-up advances in knowledge of cellulose 
chemistry, groundwood, testing methods, alkaline pulp- 
ing, straw pulping, plastics, and other fields, were 
released in specialized topical meetings under the able 
leadership of President Gillespie and such chairmen 
as Harry F. Lewis, John L. Parsons, J. d’A. Clark, 
K. G. Chesley, 8. I. Aronovsky, E. C. Jahn, and several 
others. The conferences arranged by these members 
have greatly enriched the industry’s literature and 
brought us all up to date on recent developments. 
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Under the leadership of President Gillespie also, 
inspired to an extremely large degree by George J. 
Brabender, the Association advisedly brought forth 
one of its most significant developments, to date, in 
the form of its new magazine, Tappi. A representative 
publication management board and a strong functional 
editorial board have been organized to develop details 
of policy for executive committee approval in connec- 
tion with the operation of the new publication. This 
new publication Tappi will undoubtedly unfold new 
possibilities for information exchange as we increas- 
ingly learn to use it and realize all its inherent possi- 
bilities. It will require clear thinking and everlasting 
effort to bring out the full quality and usefulness of 
the publication but with the leadership of such men 
as Dr. C. J. West and his Editorial Board much of 
value can be confidently expected. 

The divisions and committees covering engineering, 
testing, pulp and paper manufacturing, paper convert- 
ing, research activities, etc., are all headed by unusu- 
ally capable chairmen. They are busy men who are 
willing to give some of their time to the industry’s 
technical advancement. Their efforts are being devoted 
to a constant appraisal of the industry’s needs and 
their accomplishments are reflected in the many con- 
ferences sponsored by the Association and the pub- 
lications that are evidence of these meetings. 

Our local sections are of importance to the Associa- 
tion. They bring the Association closer to its members. 
Under the coordinative direction of the late President 
W. E. Brawn and K. P. Geohegan, as Chairman of 
the Executive Committee’s Subcommittee on Local 
Sections, and the able leadership of many of our 
younger members the local sections have become more 
closely associated in aims with national TAPPI. Ex- 
ecutive Committee coordination of local sections has 
recently been vested in H. W. Bialkowsky. He ex- 
pects to work closely with the local section officers to 
assist them with their programs in various ways and 
to investigate the possibilities of local section spon- 
sorship of committee projects. 

Our Association is composed of three elements—the 
Committees, the Sections, and the Individuals. The 
Committees with a few exceptions are functioning 
admirably, the Sections are well organized under 
capable leadership and are all producing regular pro- 
grams of real merit and interest. On the level of 
individual participation in the activities of TAPPI, 
there is an opportunity for some improvement. One 
of the major problems which looms before us is how 
we can best excite the interest for more active partici- 
pation in our activities of a greater proportion of our 
membership. 


(continued on page 22 A) 
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The Starch Stabilizer 


Stops Gelling 
Improves Flow 
Gives Uniform Consistency 


Sample on request 


R. T. VANDERBILT CO., 1c 


230 Park Avenue, New York 17, N. Y. 
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(continued from page 20 A) 


For one thing, we expect that our new publication 
will provide a rallying point about which the Associa- 
tion’s far-flung activities can revolve. Some innova- 
tions may take the form of publishing our manufac- 
turing methods inquiries and answers, also critical 
reviews or data supplementary to already published 
articles. A “Letters to the Editor” section may give 
our members a means of getting ideas over short of 
formal papers. 

An important committee, which, by its very diversi- 
fication, can provide many opportunities for greater 
participation by individuals, is the Paper Manufac- 
turing Committee. This committee is capable of 
bemg expanded into a very large number of subcom- 
mittees to thereby afford an opportunity for collabo- 
ration of people having common interests. We hope 
that the response to the reorganization of the Paper 
Manufacturing Committee will justify our becoming 
able, in the near future, to schedule a topical type fall 
meeting devoted entirely to various phases of paper 
manufacturing. 

One of the important results of TAPPI activity in 
the past has been to encourage standardization with 
respect to testing methods and calculation and record- 
ing of results in appropriate units. Considerable need 
exists in the standardization of testing methods, in 
actual use by the mills, for controlling process opera- 
tions. The Association will shortly issue in loose-leaf 
form the routine control methods which have been 
gathered by generous contribution from many mills, 
during the past two years. These methods after issu- 
ance will, under the guidance of our testing committees, 
undergo a process of refinement which will undoubtedly 
produce a greater degree of standardization which will 
be extremely valuable. 

A need also exists for the establishment of standard 
methods of measurement and calculation for operating 
and efficiency ratios and yields of various kinds, which 
are presently used rather loosely for comparative pur- 
poses between mills. Many such ratios, expressed in 
terms of production units or coupled with time units, 
can form the basis for the many standards required for 
an eventual standard cost system. This requires con- 
siderable work of an engineering, technological, or 


analytical nature and is best performed by collabora- 
tion of technical, cost, and operating men. There 
exists a distinct need for a sort of stoichiometry of 
paper technology. ; 

An important opportunity for the future considera- 
tion of some of our specialists lies in the assembly of 
the essential parts of our sprawling literature into 
connected wholes by related subject matter. The need 
for such extensive reviews or collations is apparent 
to many of our members who may suddenly desire to 
get abreast of new fields which have suddenly assumed 
importance to them. They are likewise important 
to our younger members and those whose work has 
been changed and who consequently do not know how 
much of the older material has been superseded by 
the latest technological advances. Such reviews will 
also tend to bring to light important specific gaps in 
our connected train of knowledge of a subject and 
will accordingly, tend to stimulate research on such 
matters. 

Such a program has already been started through 
our monograph system and the book on bleaching on 
which the Pulp Purification Committee is currently 
working. A long-term project of a similar nature, to 
which all committees and individuals could contribute 
their mite is the expansion of the existing system of 
TAPPI Data Sheets. This could well, at some future 
time, develop into an engineering handbook of paper 
technology similar to the engineering and chemical 
handbooks which grew from very small beginnings. 

Your executive committee will work diligently to 
bring about the consolidation of our existing develop- 
ments and the promotion of further advances by 
attempting to provide the proper organizational struc- 
ture and initial impetus. The eventual leadership and 
follow-through necessary for successful accomplish- 
ment in so many diverse activities must, of necessity, 
come from each of us searching for the niche in which 
our experience, training, and talents permit us to 
participate fully. If the proper environment for 
response, in the form of proper organization, is created 
and each of us searches diligently for the spots in 
which he can give of his experience and factual knowl- 
edge, it will no longer be necessary for us to painfully 
assemble fragments of knowledge like picture-puzzle 
pieces in attempting to come to a complete under- 
standing of even some of the more commonplace 
phenomena associated with our daily work. 


One of the Men Behind EASTWOOD WIRES —| 


John Race 


KEEPS “BOBBIN” ALONG 


Thousands of feet of shute wire 
are uniformly wound on the bob- 
bin which John Race holds in his 
hands. These bobbins ride the 
shuttles that speed back and forth 
across our looms. 

We depend on John’s skill and 
care for his share of the thousands wire. 


and wire cloth. 


EASTWOOD-NEALLEY CORPO RATION . 


22 


of bobbins we use each day. Miles 
and miles of shute wire are needed 
daily to weave fourdrinier wires 


This is another of the many 
painstaking operations necessary § 
to produce uniformly woven ‘ 


Belleville, N. J. 
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Revolutionary process? 

Yes! Bulk Corn Starch processed with the 
same precision control of color, texture and pur- 
ity as National’s specialty starches. 

CLEAN? National is the first—and only—wet 
miller to use high-speed, enclosed MERCO cen- 
trifuging to separate starch from gluten in a 
continuous 100% mechanical operation. Separa- 
tion is now effected mechanically in 3 to 5 min- 
utes—instead of 10 to 12 hours on open starch tables which have been a long countenanced 
source of contamination. QUANTITY? National can now supply corn starch in any quantity — 
large or small! The entire processing, including the MERCO operation, requires only one- 
eighth the time needed by the starch table method. This speeds large quantity deliveries. In 
addition, National’s MERCO system can be completely rebalanced in 3 hours. ‘This permits 
us to make small or varied runs to meet the specific requirements of the paper making indus- 
try for: Hoosier Pearl Corn Starch... Paper Makers’ pH Controlled Corn Starch ... Chlorin- 
ated Corn Starch ... Thin Boiling Corn Starch... and Dextrines. 

Technical service? Call on our laboratory anytime. Delivery? Prompt CL or LCL shipments 
from our plants or convenient warehouses. 

Write for full details: 270 Madison Ave- 
nue, NEW YORK 16; BOSTON, PHILA- 
DELPHIA, ATLANTA, NEW OR- 


SAN FRANCISCO and other principal _ 
cities. In Canada: Meredith, Simmons & Co., “ 
Ltd., Toronto and Montreal. In Holland: 


Nationale Zetmeelindustrie, N. V. Veendam. 


STARCH PRODUCTS 
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168” Puseyjones Single Cylinder High Speed Felt Machine in Cedarhurst, Maryland, mill Congoleum-Naim, Inc. Designed and 
built for the manufacture of highest quality Flooring Felt. 


Line drawing of new machine. Features include latest type Stream-Flow Vat System with Vacuum Cylinder Mold, Flow Spreader and 
Up-Flow Head Box; Press Part of pneumatically operated Simplex design, including suction primary press, main plain first press 
and forward suction second press; Dry Part arranged in four drive sections with sixty-seven 60” diameter dryers mounted in anti- 
friction bearings, with enclosed gearing, and rope carrier system for threading the sheet; latest type Steam Joints with dual revolving 
siphons; One 8-roll Calender Stack with heavy duty anti-friction bearings; Pope-Type Reel; Unwinder with pneumatically operated 
brake; 2-Drum Winder with hydraulic unloading table; all rotating parts dynamically balanced for top driving speeds. Multiple- 
generator type sectional electric drive. 


One of the great satisfactions in the building of 


papermaking machinery is an outstanding instal- 
4 lation like this one at Congoleum-Nairn, Inc. 


This new Puseyjones Cylinder Felt Machine is 
now in operation producing the highest quality 
flooring felt. The feature of the machine is the 
Stream-Flow wet end with vacuum-type cylin- 
der mold which permits superior formation at 
new high speeds. In every detail from vat to 
winder, the new machine reflects the latest 
developments in the paper and felt making art. 


THE PUSEY AND JONES CORPORATION 


Established 1848. Builders of Paper-Making Machinery 
Wilmington 99, Delaware, U.S.A. 
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EDITORIAL 


The Coating Conference 


For so many years the national meetings of the 
Technical Association have been held in February and 
in the fall that it is a little difficult to refer to The 
Coating Conference at Grand Rapids, Mich., on April 
26-27 by any term other than as a fall meeting. 
Last year our two meetings in August were called fall 
meetings. Perhaps the fall is coming early this year 
due to a mutation of the seasons caused by the atomic 
bomb at “Bikini.” Elsewhere in this issue is a listing 
of the papers to be presented. We wish that we could 
say that all the secrets of papermachine coating will 
be revealed, but until the patent situation has been 
cleared up this will not be possible. We hope that 
this will be done soon so that the literature on the 
subject can be brought up to date and the industry 
can proceed with the development of supersonic 
methods of coating application. 


Supersonics 


Now that we mentioned supersonics or ultrasonics 
we can report that we listened to a group of speakers 
talk on various aspects of this subject, recently. Every 
now and then one mentioned an application in pulp and 
paper mills. One speaker showed a photograph of pulp 
before and after it was exposed, supersonically. The 
product was fibrillated to a considerable extent. Other 
applications showed how fine dust particles in a 
recovery stack were agglomerated and collected and 
another showed how a proper interpretation of the 
impact of sound waves indicated the chances of heavy 
steel rolls holding together. As an auditor of the 
addresses, not the supersonic waves, which cannot be 
heard anyway, one gets the impression that the control 
of sound energy has many possibilities in industry. 
At present, however, the researchers are dealing with 
forces that are a little difficult to comprehend. 


Statistics 


In the March issue of Tappi Dr. Pascoe of the 
TAPPI Statistics Committee endeavored to explain 
statistical quality control, which is not quite as diffi- 
cult to understand as supersonics. In the May issue 
the plain, ordinary statistics compiled by the Census 
Bureau will be published. These are of interest and 
value to all of us in orienting ourselves in our day-by- 
day Jobs with the great industry of which we are a part. 


Ten More Commandments 


We might just as well join the procession of the 
scientific Journals and reproduce the brain storm of 
Paul Entrikin of the Esso Standard Oil Company, 
published in National Petroleum News. Mr. Entrikin 
states that he prepared these precepts as a joke but 
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COMMENT 


it has now reached a point, having seen them published 
in so many places, that he is beginning to take them 
seriously. 

Ten CoMMANDMENTS For TrecHNIcAL MEN 


I. Thou shalt not follow in the dust of progr essing operations 
rae shalt run ahead with a lantern in thy hand to reveal the 


TL Thou shalt seek and respect the opinions of operators, 
even unto the third helpers, for theirs is a wisdom unknown 
to technocrats. 

III. Thou shalt determine what should be done and do it 
without the necessity of others holding thy hand. 

IV. Thou shalt not be too dignified to shoot the bull; 
neither shalt thou shoot it entirely, for so is its productivity 
destroyed. 

V. Thou shalt not forsake the ways of thy technical training 
so that to thee CH:O cease to be formaldehyde and become 
sea water. 

VI. Thou shalt not take thy grievances and ideas first to the 
top lest the bottom remove its support from under thee, 
saying, “We know nothing of it.” 

VII. Thou shalt remember that refining processes change not 
because of reasoning and medication, however profound, but 
only by the turning of valves. 

VII. Thou shalt study thy conclusions from all sides 
through many viewpoints, for verily, undiscovered claws may 
rip thy rear. 

IX. Thou shalt strive to make thy judgment as good as 
any man’s by experimenting, observing, recording, calculating, 
studying, and thinking; and having done so, 

X. Thou shalt use it. 


Migration in the Industry 


For many years the Association has published the 
directory changes of its members. This practice is 
being continued in Tapp: under the general heading 
of Personal Mention. During the many years that 
these movements have been recorded not a single 
week has gone by during which some such changes 
were not reported. Sometimes these changes are from 
one paper mill to another. Again, there have been 
movements out of the industry, usually to companies 
that are selling products or services to the mills, and 
frequently, these same members move back into the 
industry. Each move has a story of its own. One 
does wonder, in these days, just where a migrator 
finds a place to live. Perhaps the man who left town 
provided an empty apartment. 


Acid Making for Sulphite 


Usually book reviews appear in a different part of 
this magazine than the editorial section. Recently, 
however, a fine-appearaing cloth-bound book was 
published by the G. D. Jenssen Company, Watertown, 
N. Y., entitled “Acid Making in the Sulphite Pulg 
Industry,” by A. H. Lundberg. 

The publication of this book makes us a little envi- 
ous because we wish that the Association could have 
issued it as one of its monographs. We were not 
asleep at the switch, since we proposed this to Mr. 
Lundberg when the contents of the book first appeared 
in serial form in Pulp and Paper. 


(continued on page 28 A) 
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Indian rope 

ae tricks! Flying 
jaa rugs! Bah! 
eee Can’t hold a 
Se) candle to 


what’s right now being done in the 
modern paper mill. 

A rope trick to end all rope tricks 
—a rope that grows right before 
your eyes—the Hydrapulper ragger. 

A junk remover lugging brickbats 
out of a Hydrapulper—the busiest 
junk man that ever lived. 

Ribbons of paper at sprinter speed 


WORKS, Fulton, New York e 
Place, Victoria, London $-W-1, England 


TAPPI 
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SHARTLE BROS. MACHINE CO., Middletown, Ohio e 
B-C INTERNATIONAL, LTD., 16 Catherine 


Magic in the Mill! 


—100 yards in 9.4 seconds and wide 
enough to blanket a highway. 

Acres of machinery and combina- 
tions of machinery, all dancing to 
the tune played on a control board 
in some far-off control room. 

Just a few Black-Clawson con- 
tributions to the magic of paper- 
making. 

PREPARATORY EQUIPMENT 
FINISHING EQUIPMENT 


CONVERTING EQUIPMENT 


“Everything for the Paper Mill” 


-. Black-Clawson 


ae HAMILTON, OHIO 


DILTS MACHINE 


Western Sales Office: Mayer 


Bldg., Portland, Ore. © Assoc.: ALEXANDER FLECK LIMITED, Ottawa, Canada 
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“I took the Purchasing 
Agent into the mill” 


“T had to show the Purchasing Agent how stand- 
ardizing on Butterworth Calender Rolls would 
actually mean a saving in production costs. I 
showed him samples of calendering, better 
quality finishes, with only one Butterworth Roll 
in the stack and told him about the additional 
hours of service we got. He heard about our 
uniform production, fewer break-downs. This 
convinced him. Now we’re buying Butterworth 
Rolls exclusively!” 


Butterworth Calender Rolls give many addi- 
tional hours of outstanding service because they 
are made to exact specifications, and are pre- 
tested for hardness, smoothness and density. 
Every Butterworth Roll is locked on the shaft 
under tremendous pressure. 


In America’s leading paper mills, Butterworth 
Calender Rolls are doing an outstanding job of 
delivering better finishes and giving long hours 
of service. No matter what your calendering 
needs are, and regardless of size, there is a 
Butterworth Calender Roll for every make cal- 
ender. Furnished new or refilled. Write us today. 


For full information, write or call H. W. Butterworth & Sons 
Company, Philadelphia 25, Penna.—Providence Division, 
Providence, R. I. Charlotte, N. C., 1211 Johnston Building 
In Canada—w. if Westaway ‘Company, Hamilton, Ontario 


Butterworth 
Calender Rolls 
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(continued from page 26 A) 


The book is a 53-page photo-offset job containing a 
mass of vital data, tables, and graphs on the subject. 
In the dedication, Mr. Lundberg extends his apprecia- 
tion to G. D. Jenssen—his employer, teacher, and 
friend during the past 25 years, who made this publi- 
cation possible. The volume is, in fact, a handbook 
covering raw materials, production of gas, combustion 
calculations, cooling of gases, solubility of gas, thermo- 
chemistry, etc. The G. D. Jenssen Company is mak- 
ing this book available for purchase at $6.00 per 
copy, plus mailing charges. 

Congratulations to Mr. Lundberg and the G. D. 
Jenssen Company. 


RECENT BOOKS 


Modern Packaging Encyclopedia. Cloth 8!/, x 111/,, 
994 pages, charts, illustrated. Domestic $6.50, Canada 
$9.00, Foreign $11. 


For several years the Association has published a de- 
scriptive review, in the TAPPI Bulletin, of the Modern 
Packaging Encyclopedia. It is a book that serves its pur- 
pose well in bringing together a great amount of data each 
year relating to packaging materials of all kinds. In addi- 
tion to its fine advertising coverage, which is educational in 
itself, because of the large number of samples shown, it 
also contains a number: af specially prepared articles by 
experts in their respectivé fields. An interesting feature of 
the book is the large number of chart inserts. One of these 
is a tabulation of the properties of packaging papers. 
Among the major subjects covered are: Packaging in Spe- 
cialized Fields, Materials of Packaging, Package Forms, 
Shipping Containers and Equipment, and Buyers Directory. 

Copies may be purchased through the Book Department 
of Tappi, 122 Hast 42nd Street, New York CAINS WS ait 
the above-mentioned prices. 


Forest Products Research Society Proceedings, Vol. 2. 
Cloth 71/, X 101/5, 495 pages, illustrated. For. Prod. 
Res. Soc., Box 2010, University Station, Madison 5, Wis. 
$8.00 (nonmembers). 


A compilation of the 45 papers presented at the annual 
meeting of the Society, March 22-24, 1948 at Chicago, 
Ill. The contents include papers on chemical conversion 
of wood waste, mechanical conversion, bark removal and 
utilization, finishing of furniture, dielectric heating, ete. 


Kinetics of Chemical Change in Solution. By Edward 8. 
Amis, Louisiana State,Univ. The Macmillan Co., New 


York, N. Y. Cloth 51/. x 81/4, 332 pages, illustrated. 
$5.00. 


An advanced text for research men interested in the 
fundamentals of kinetics of reactions in solution, both 
theoretical and applhed. Among the subjects covered are: 
The Debye-Hiickel Theory, the Temperature Coefficient of 
Reaction Rates; Reactions Between Ions and Dipolar 
Molecules; Reaction Rates and the Solvent; Adsorption, 
and Homogeneous Catalysis. 

Copies may be obtained from re 122 Fast 42nd Street, 
New York 17, N. Y. 
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Saturating 
felts ... 


SATURATED 
ROOFING 
FELT 


Beis of lower manufacturing costs, modern dry felt 
producers are looking to wood pulp as a partial replace- 
ment for rags in the furnish. 


with: 


On this service, Sprout-Waldron Refiners are the nat- 


h i g h ural complement to the preliminary attrition of the heat 
and chemically softened wood chips. They assure high 
at tonnages and discharge the pulp as slender fibers without 
woo d P ul ; p degradation. 


In felt production, S-W Refining improves quality and 
uniformity of saturation. Excellent folding properties 
are maintained. 


additions. 


Let us consult with you on your problem. 


STRUT wn WN 


MUNCY ‘* PENNSYLVANIA 
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One of Canada’s Largest Recovery Units 
now in Service | at LongLac Mill 


The new lt at Terrace Bay, Ontario. The building 
in the foreground houses the C-E Recovery Unit. | 


The LongLac Pulp & Paper Company, Limited, subsidiary of the {| | qi ll | 


Kimberly-Clark Corporation, recently placed in service their new : MI | i el | 
| 
| 


| 
A AMTITE ; 
pulp mill at Terrace Bay, Ontario, Canada. | | | WN) 


A feature of this new, modern mill is the C-E Recovery Unit, one 4e 


of the largest now in operation anywhere. The unit, which was manu- | 


factured and installed by our Canadian affiliate, Combustion Engi- 


neering Corporation, Limited, is designed to burn 960,000 pounds | CB ax h | 


of black liquor solids per 24 hours — a nominal capacity of 320 tons 


daily — and will produce steam at 200 psi at saturated temperature. i iil 


The C-E Recovery Unit’s reputation for efficiency, reliability and | iM 


operating economy is built on a sound basic design enhanced over ‘| 


the years by the addition of carefully developed improvements. The 


LongLac unit incorporates these many service-proved advantages. 
B-294 


Combustion Engineering—Superheater, Inc. 


A Merger of COMBUSTION ENGINEERING COMPANY, INC. and THE SUPERHEATER COMPANY 
200 MADISON AVENUE * NEW YORK 16, N. Y. 


PRODUCTS FOR THE PAPER INDSSTRY INCLUDE STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; ALSO MANY TYPES OF PRESSURE VESSELS 
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fq. F & P Smooth Lined 
Ratosleeve 


Chemical 
Pulp 


rf Butterfly Pneumatic 


Control Valve 


A 


Controlled 
Proportion 
Mechanical 
to 
Chemical 


Mechanical 


Pulp 


Schematic drawing showing the F & P pulp proportioning system. Addi- 
tional FLOWRATOR instruments are used when fluids such as broke, 
alum, and color are tied into the main line. 


FLOWRATOR 


TRADE ‘MARK 
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© Fliminates Head Boxes 
@ Eliminates Pulp Return Lines 

@ Provides ‘Basis Weight” Control 
@ Saves Floor Space 

@ Records and Totalizes Puln Flow 


@® Yes and more! The new F & P slush 
stock proportioning system .. . based upon 
the modern science of instrumentation... 
is rapidly replacing cumbersome and bulky 
compartment type feeders. 


F & P INTEGRATED control systems start 
at the paper machine and, from the 
measurement of its speed, control pulp 
flow rate. Stock chest level . . . chemical 
to mechanical pulp ratio... size... color 
and filler flow rates are all ''tuned"' to exact 
proportion by a simple- 


TWIST OF THE WRIST. 


Write for technical bulletin ''New 
Developments in Pulp and Paper 
Mill Instrumentation." 


FISCHER & PORTER CG 
Dept. 9P-7P, Hatboro, Pa. 


om INSTRUMENTS FOR FLOW RATE MEASUREMENT AND AUTOMATIC FLOW CONTRCEL 
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lant of Norton Company of Canada, Ltd.” 


at Hamilton, 


Ontario 


TWO BIG PLANTS 
Ahre Producing NORTON PULPSTONES 


Visitors Are Always WwW 
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__At the. Norton Plants 


From the main Norton plant at Worcester and from the Canadian plant 
at Hamilton, Norton Pulpstones are being shipped at the greatest rate 
in their history — throughout the United States and Canada, to Mexico 
and South America, to the Scandinavian countries and to all points in 
the British Empire. 


And the fact that there are two large Norton plants, each supplementing 


the other, assures uninterrupted service. Pulpstones can be supplied from 
either plant. 


fs cascaasaaa - & : = . 
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Saves power... reduces sliming 


... CUtS pipe maintenance. . . 


—three good reasons why 
Transite Pipe is preferred 
for service water, stock 
and other process piping 


TRANSITE PIPE has for years proved economical 
for process and water piping in leading pulp and 
paper mills for these reasons: 


1. It saves power—Transite Pipe has an exception- 
ally high flow coefficient. Moreover, since Transite 
Pipe is made of asbestos and cement, it is inherently 
immune to tuberculation. These two factors result in 
a pipe that permanently retains its original high delivery 
capacity, and permits pumps to be operated constantly 
at peak economy. 


2. It reduces sliming—Experience of leading paper 
mills in all sections of the country shows that Transite 
Pipe, when used for white water lines, stock lines, 


Johns-Manvillet 


A typical installation of Transite Pipe used for 
process lines in a large Mid-west paper mill. 


washed pulp lines, and other mill purposes, will stay 
clean and remain resistant to slime indefinitely. 


3. It cuts pipe maintenance—Transite Pipe is strong 
and durable, can’t rot or rust. In addition, it is practi- 
cally unaffected by the active chemical agents, such as 
mild alkalis and acids, that eventually cause deteriora- 
tion in many other pipe materials. Write us for further 
information about Transite Pipe—and other J-M prod- 
ucts for the paper industry. Address Johns-Manville, 
Box 290, New York 16, N. Y. 
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Winding down the Columbia River as the 
TAPPI Special Train Nears Portland 


All Aboard... for the Greatest 


Fall Meeting of TAPPI in Histor 


or the second time in history pulp 

and paper makers and those allied 

with the industry will converge on 
Portland, Oregon, September 11th to 15th 
for the Annual Fall Meeting of TAPPI. 
Members of TAPPI are urged to make 
their reservations on the TAPPI Special 
train as soon as possible to insure adequate 
accommodations for it is going to be a 
never-to-be-forgotten trip out over the 
historic Union Pacific route. 

A second train call will not be necessary 
for the old-timers who travelled out on 
the TAPPI Special train in 1934 and again 
in 1940 to the Coast meetings. They 
have spread the word in all divisions of 


One full day in this beauty of the West...... 
SUN VALLEY 


TAPPI that a Fall Meeting on the Pacific 
Coast is something not to be missed. 
And the members of the Pacific Coast 
Section, oldest division of TAPPI, acting 
as hosts for the occasion under the co- 
chairmenship of A. G. “Buff? Natwick, 
assistant resident manager of Crown 
Zellerbach’s largest mill at Camas, Wash- 
ington, and Russell J. LeRoux, manager 
of the Everett, Washington pulp mill of 
Weyerhaeuser Timber Company, have 
prepared a program of technical sessions, 


A. G. Natwick, Co- 
chairman Fall Meet- 
ing: Assistant Resi- 
dent Manager, 
Crown - Zellerbach 
Corp., Camas, Wash. 
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PORTLAND, OREGON 
SEPTEMBER 


I-15 


woods trip, mill visits, entertainment and 
travel that is certain to eclipse those of 
past years. 

Train accommodations will be of the 
very finest. Leaving Chicago Thursday, 
September 8th at 3:00PM, you will enjoy 
every minute of the journey that will carry 
you through Illinois, Iowa, Nebraska, 
Colorado, Wyoming, Idaho and _ into 
Oregon. Just imagine the fun you can 
have from 7AM until 9:00PM at SUN 
VALLEY on Saturday. Then on Sunday 
from 2PM until 3:30PM stretch your 
legs at the $50,000,000 Bonneville Dam, 
where the U. S. Army Engineers will 
provide a personally conducted tour over 
this mammoth hydro-electric installation. 
See the Columbia River salmon fighting 
their way up the fish ladders at the Dam. 
At 4:30PM, as the TAPPI SPECIAL 
TRAIN rolls into Union Station in Port- 
land, what a royal welcome you will get 
from the special committee of Portlanders. 


Portlands Oregon, the City of Roses and scene 
of the 1949 Fall Meeting of TAPPI 


And from this point on, the advance work 
of eleven committees will, under co- 
chairmen Natwick and LeRoux, be re- 
vealed in a smoothly running series of 
events that will include mill visits ar- 
ranged so you may select your choice 
from among six of the most modern in the 
country: a day in the woods where you 
will see the biggest trees in the world 
used for making woodpulp, tree farms 
and selective logging and two days of 
technical papers and discussions. 
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There will be time for relaxation and 
social events and here as in the balance 
of the program being built for your prac- 
tical benefit, the entertainment will be 
truly western style. 

Portland and vicinity has many places 
to go to and things to see of great scenic 
beauty. The ladies will be royally enter- 
tained and promised a full schedule of 
functions. There will be luncheons, fash- 


ion teas, and a trip to beautiful Timber- 


Bonneville Dam on the Columbia River at a 
cost of $50,000,000 . . . . just up river from 
Portland 


line Lodge on snow-capped Mt. Hood, via 
bus and sky lift. 

So,° “YES, GO WEST” to’ the Hall 
Meeting of TAPPI in Portland in Septem- 
ber. 

For TAPPI SPECIAL Train Reserva- 
tions: Write to Mr. John C. Pollock, 
General Passenger Agent, Union Pacific 
Railroad, One South LaSalle Street, 
Chicago 3, Illinois. 

For Hotel Reservations and further 
information: Write to 


TAPPI Fall Meeting Committee 
Hotel Multnomah 
Portland, Oregon 


R. J. LeRoux, Co- 

chairman Fall Meet- 

ing; Resident Man- 

ager, Weyerhaeuser 

Timber Company, 

Pulp Div., Everett, 
Wash. 
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GENERAL DYESTUFF CORPORATION 


for color in twisting tissues 
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CALCOTONE* PIGMENT PASTES 


Exclusive with Calco is a complete line of dispersed pigment pastes 
that are easy to handle and easy to use. These Calcotone Pigment Pastes 
are especially suited to such applications as twisting tissues for automobile 


seat covers, box covers and display paper. 


Caleotone Pigment Pastes present good fastness to light and bleeding. 
They are excellent for beater dyeing and develop full color rapidly 


in the beater, with no grinding necessary. 


Ask your Calco representative for a color card showing the complete 
range of Calcotone Colors for beater dyeing. He will be glad to assist 


you, also, with any special dyeing problem. 


AMERICAN dA COMPANY 


CALCO CHEMICAL DIVISION, Dyestuff Department 
Bound Brook, New Jersey 


New York ¢ Chicago ¢ Boston« Philadelphia « Charlotte e Providence 


*Trade-mark 
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A New Mechano-Chemical Process for Pulping Agricultural 
Residues 


s. I. ARONOVSKY and E. C. LATHROP 


A new process has been developed for pulping agricultural 
residues involving combined and simultaneous chemical 
and mechanical action on the raw material at atmospheric 
pressure and at temperatures at or near 100°C. Excellent 
strawboard pulps were produced by cooking wheat straw 
for one hour in a laboratory hydrapulper using the normal 
amounts of chemicals. Strong, easy-bleaching kraft straw 
pulps were made in a half-hour cooking period in this 
equipment. Reuse of the kraft black liquor from the 
hydrapulper for three successive subsequent cooks had no 
appreciable effect on the yields or properties of the result- 
ing pulps. The final black liquor contained more than 
7% of organic matter. A possible explanation for the 
rapid pulping action in the hydrapulper is given. The 
significance of these preliminary results and the advan- 
tages of this method of pulping are discussed. This 
mechano-chemical process might have considerable influ- 
ence in increasing the use of agricultural residues for 
paper, board, and their products. 


Kasy-bleaching pulp can be prepared from 
straw by cooking it in an open vessel at or near 
100°C. for about one-half hour. Strawboard pulp is 
produced similarly in about one hour. In both types 
of cooks the chemical requirements are the same as, 
or less than, those normally used in pressure pulping. 
These revolutionary results were accomplished in the 
Northern Laboratory with the use of a small experi- 
mental hydrapulper. 

Previous work with an experimental hydrapulper 
by one of the strawboard mills had shown that whole 
straw could be chopped effectively in the presence of 
cold water in this equipment. The straw pieces were 
also split longitudinally at the same time. The chop- 
ping action was not as efficient in hot water because 
the softened and wilted straw tended to intertwine 
and knot together. 

Similar results in wet chopping of straw in a small 
hydrapulper were obtained in this Laboratory. When 
this wet-chopped straw was cooked with 6.0% lime 
and 1.5% caustic soda for five hours at 140°C. (40 
p.s..) the pulp was similar in all respects to that pro- 
duced from whole straw under comparable conditions. 

Attempts were then made to impregnate the wet- 
chopped straw with hot water containing the pulping 
chemicals prior to cooking it in the autoclave. The 
very rapid softening of the straw in the hot liquor 
in the hydrapulper indicated the possibility of com- 
pleting the pulping in this equipment. When an ap- 
parently satisfactory strawboard type of pulp was 
produced after one hour’s treatment in this machine, 
a series of cooking experiments was carried out on 
producing both strawboard type pulp and bleachable 


S. I. Aronovsky, Member TAPPI, In Charge, Pulp and Paper Section; 
BE. C. Larurop, Member TAPPI, Head, Agricultural Residues Division, 
Northern Regional Research Laboratory, Peoria, Ill. One of the labora- 
tories of the Bureau of Agricultural and Industrial Chemistry, Agricultural 
Research Administration, U. S. Department of Agriculture. 
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fine pulp. This paper reports the results of these 
preliminary pulping studies. 


EXPERIMENTAL 


The raw material used was soft winter wheat straw 
(Kawvale variety, grown in central Illinois in 1945) 
from the same batch reported on in earlier work (1). 
The dry-chopped straw, 1 to 3 inches long, was pro- 
duced with an ensilage cutter with spiral lawnmower- 
type blades. The dry-chopped straw was dusted on 
a 20-mesh vibrating screen before use, to remove dust 
and dirt. 

The experimental machine was a 3-foot unit with 
an 18-inch propeller plate on which were welded a 
number of vanes 4/2 inch high. The unit was con- 
nected to a 25-hp. motor through 3-sheave pulleys, and 
the propeller attained a calculated peripheral speed of 
about 3800 f.p.m. 


Pulping Procedure 


The hydrapulper was generally loaded first with 
hot water or hot cooking liquor. Rotation was started 
and then the straw was added as rapidly as possible. 
Direct steam was used for pulping, and the cooking 
period was measured from the time the last of the 
straw was added. Samples were removed frequently 
from the hydrapulper during the cooking and exam- 
ined visually for degree of pulping; the pulping was 
considered complete when the sample appeared to be 
fairly well defibered. At the end of the cook the 
pulped straw was removed from the hydrapulper and 
washed. It was then defibered, if necessary, in an 
experimental Noble and Wood beater, in a 24-inch 
Bauer pulper, or in the hydrapulper. The defibered 
material was tested in the Valley standard beater. 
The fine pulp, in contrast to the strawboard pulp, was 
screened before it was tested for strength charac- 
teristics. 

Strawboard and fine straw pulp were also prepared 
by the pressure-pulping methods to serve as reference 
materials. 

The data on straw cooking and processing and on 
pulp testing are given in Tables I to VIII. The tests 
were made in accordance with the TAPPI standards. 


Strawboard Pulp 


The pulping conditions and yields of strawboard 
pulps are shown in Table I. It is evident, from these 
data, that the yields of pulp produced at atmospheric 
pressure by this process are at least as large as those 
obtained by pressure pulping. At the same time the 
high pH of the black liquor from the atmospheric 
cooks indicates that the active chemicals were not 
completely exhausted. 

The type of defibering had no apparent effect on 
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and Pulp Yields in the Mechano-Chemical Production of Strawboard Pulp 


Table I. Straw Preparation, Cooking Conditions, 
— Cooking ae ; Owen 
eo nn Pulp yds=—————— : 
Cook SLT Rao Time Temp on ees Crude zs TWashe : Fines, hp toe CUPS 
te Type ie hr. iC % liquor % . 7 g Chopping wy 
b 75.3 4.8 - 
662 D 5.0 140 14.1 8.8 80.1" Dis 
26 : Ri 5.3 = £3 be 
a is i ae ae sae a ire 159 5.2 7.0 030.26 Tec e 
678 Ww 12 1.0 95-98 3.0 11.4 82. 0 75 8 6.0 
83.0? 78.0 95.0 39.3" 39.3 
683 D 1.0 91-98 8.0 Hil, a 84 1° 79 1 5.0 es cS ioe 
81.9° CH Ae ; : ; 1 
687 W WG ORS 90-98 5.0 11.4 80.76 778 29 
*D = dry chopping; W = wet chopping. 
> Defibered and washed in Noble and Wood beater. 
© Defibered in Bauer pulper, washed in Noble and Wood beater. 
pulp yield, whether it was accomplished in the Bauer higher pentosan contents of the pulps pen in the 
pulper or the Noble and Wood beater. This indicated hydrapulper. The color of the strawboard pulp pre- 


that the pulps from cooks 678, 683, and 687 were 
probably closely similar in their fiber properties since 
previous work had shown that Bauering a hard brittle 
pulp produces less washed pulp and more fines than 
are obtained with a softer pulp. 

The power required for producing pulp from straw 
in the hydrapulper, as shown in Table I, increased 
with the consistency of the straw or pulp suspension. 
These power values, obtained with a recording watt- 
meter, are fairly high, but it is expected that with 
larger units the power requirements per daily ton 
would be relatively lower. 

The outstanding differences between the pressure 
digestion and hydrapulper methods of cooking are 
found in the temperatures and time periods required 
for pulping the straw. The lower cooking temperature 
for shorter periods required in the hydrapulper process 
should result in a considerable saving of steam. The 
reduction in cooking time from an average of five 
hours to about one hour should also produce large 
savings per unit of production, not only in labor re- 
quired but also in fixed charges, such as interest, 
lower insurance rates (no pressure equipment), ete. 

The hydrapulper-digested strawboard pulps had 
somewhat better beating and strength characteristics, 
particularly bursting strength and tear resistance, than 
the pressure-cooked pulps, as shown in Table II. 
These higher values were also obtained at generally 
higher freeness, indicating that these pulps could 
probably be made into paper at greater machine 
speeds. The somewhat higher apparent density of the 
hydrapulper pulps is probably due to better delignifi- 
cation of these pulps as compared with the pressure- 
cooked pulps and, consequently, to better hydrating 
and felting characteristics of the resulting fibers. 
This is borne out by the chemical analyses of these 
pulps (Table III) which show the lower lignin and 


pared at atmospheric pressure was somewhat darker 
than that of the original straw, but much lighter than 
the color of pressure-cooked pulp. 


Fine Straw Pulp 


Experiments on producing fine pulp from straw in 
the hydrapulper were made with sodium sulphite and 
with kraft chemicals. The cooked residues were 
defibered in the Bauer pulper prior to screening and ~ 
determining yields. The neutral sulphite process did 
not work too well on straw at atmospheric pressure. 
This is shown by the relatively long time required to 
produce a pulp in the hydrapulper, as indicated in 
Table IV (cook 690). Although the yield of pulp 
from this cook was high, its relatively low strength 
properties (Table V) and high lignin content (Table 
III) characterize it as a raw pulp, when compared with 
the regular, pressure-cooked wheat straw pulp (cooks 
672-677). It is apparent that, for practical purposes, 
sodium sulphite is too mild an agent for use in pulp- 
ing straw at the temperatures produced by steaming 
at atmospheric pressure. 

The results with strong pulping agents such as the 
caustic soda and sodium sulphide of kraft liquor were 
considerably different from those obtained with neu- 
tral sulphite. The data in Tables IV and V show 
that with 12% of kraft chemicals, based on dry straw, 
a much larger yield of screened pulp was obtained by 
digesting straw for one-half hour in the hydrapulper 
at 98°C. than by cooking for two hours at 170°C. 
(100 p.s.i.).. The beating and strength characteristies 
of these two pulps (cooks 594 and 691) were very 
similar, except for folding endurance. The lower fold- 
ing endurance and lower apparent density of the 
hydrapulper kraft pulp indicate that this pulp was 
somewhat harder than the pressure-cooked pulp. This 
fact is corroborated by the higher permanganate num- 


Table Il. Beating and Strength Characteristics of Mechano-Chemical Strawboard Pulps 
_ At maximum burst— 
; Basis Bursting ‘ Tear Crush 
Beating Freeness weight strength, Tensile resistance, resistance Apparent 
Cook time, S.&., (25 X 40—6500), pt./ream strength, g./ream (Riehle), density, 
no. min. ml. lb. 2S 100 g./ream lb. lb. X 100 b. g./ml. 
662° 45 345 120 60 115 47 44 0.62 
663” 45 300 119 60 129 50 41 0.70 
6784 30 445 117 72 124 65 33 0.68 
678° 30 405 119 63 133 56 44 0.76 
683° 45 340 119 66 126 62 “AS 0.72 
683? 45 260 120 67 136 54 49 0.81 
687° 30 580 120 67 124 81 41 0.68 
6872 30 430 116 65 129 69 40 0.72 
’ Standard pressure-cooked pulp, dry-chopped straw. : 
Standard pressure-cooked pulp, whole straw. 
i Defibered and washed in Noble and Wood beater. 
Defibered in Bauer pulper, washed in Noble and Wood beater. 
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Table III. Chemical Constants of Pressure- and Hydrapulper-Digested Straw Pulps 


Permanganate Bleachavility,% Cane. oa Gi ae 
Cook no. Type Equipment ae vee ee: : Ce ah ie A 
662 Strawboard Pressure digester 7 
663 Strawboard Pressure digester i 3 a 5 o2 
678 Strawboard Hydrapulper 15.9 29.9 7.6 
683 Strawboard Hydrapulper 15.6 30.4 11.5 
687 Strawboard Hydrapulper 16.0 32.1 11.6 
677 NaSO; (8%) Pressure digester 15.5 6.9 7 
690 NaySO; (12%) Hydrapulper 46.8 PHS) (0) 6 33 3 35 
594 Kraft (12%) Pressure digester 13.1 6.6 4.0 30.1 4.9 
691 Kraft (12%) Hydrapulper 20.7 keh 6.1 32.5 1.9 
694 Kraft (10%) Hydrapulper 27.1 18.8 a6 33.6 1.6 
692 Kraft (8%) Hydrapulper 28.2 17.8 8.8 32.6 2.7 
693 Kraft (6%) Hydrapulper 34.4 24.4 11.0 33.5 3.7 
694 Kraft (10%) Hydrapulper 27.1 18.8 7.6 33.6 1.6 
695 Kraft (10%) Hydrapulper DA 8 18.5 U7 32.6 2.0 
696 Kraft (10%) Hydrapulper 29.1 Seat 8.2 32.9 2.3 
697 Kraft (10%) Hydrapulper PES 17-8. 7.9 31.5 2.5 


* Consumption of available chlorine in single-stage bleaching to give a pulp brightness of 70%. 


Based on moisture-free unbleached pulp. 


ber and lignin content of the hydrapulper pulp, as 
given in Table III. The lower folding endurance of 
the atmospheric pulp is not very critical, however, 
since, as has been shown previously, this value can 
be increased considerably by further delignification 
through multistage bleaching, with simultaneous im- 
provement of the other strength characteristics of the 
pulp. The hydrapulper kraft pulp had a much lighter 
color than that of the usual pressure-cooked kraft 
straw pulp. 

Decreasing the amount of kraft chemicals used for 
cooking in the hydrapulper resulted in increasing the 
time required to produce a pulp. The decrease in 
cooking chemical also gave increased yields of crude 
pulp, as expected. The variations in the yields of 
screened pulp, screenings, and fines, as shown in Table 
IV, are probably due to the differences in clearance 
between the plates of the Bauer used for defibering the 
crude pulps. The strength values of these screened 
pulps (Table V) dropped, however, and the lignin 
content and permanganate number (Table III) in- 
creased regularly with decreasing chemical used for 
pulping. The ash contents of the hydrapulper kraft 
pulps increased with decreasing pulping chemical, but 
they were all lower than the ash of the pressure- 
cooked pulp. The concentration of cooking chemical 
had practically no effect on the pentosan contents of 
the pulps. It must be noted here that these pentosan 
contents were very high, thus emphasizing the fact 
that the hydrapulper process approaches the ideal in 
pulping—delignification with relatively little action 
on the carbohydrate portion of the plant material. 

Since the hydrapulper cooks must be carried out at 
lower consistencies than those used in pressure cook- 


ing, the concentration of organic materials in the black 
liquors of the low-temperature cooks is fairly small. 
However, if the black liquors could be reused for 
pulping, it might be possible to build up the concentra- 
tion of the organic material to the point where chemi- 
cal.recovery would be feasible. A series of four cooks 
was therefore made in the hydrapulper, with 10% 
kraft chemicals for the first cook. The drain liquor 
from this cook plus the liquor pressed from the pulp 
was used for the succeeding cook, more chemical being 
added to bring the total to 10% of the straw. This 
procedure was repeated twice more. The pulping and 
yield data are given in Table VI, and the strength 
tests on the pulps in Table VII. The chemical char- 
acteristics of these pulps were quite similar (Table 
III) except for the ash content which increased some 
with repeated reuse of the waste liquor. These re- 
sults indicate that reuse of the black liquor had but 
little effect on the yields or strength properties of the 
pulps under the conditions used in these experiments. 

The increase in total and volatile solids and inor- 
ganic matter of the black liquor from these cooks 1s 
shown in Table VIII. The concentration of volatile 
solids (organic matter) after the third reuse of the 
liquor (cook 697) approaches the range where evapo- 
ration and burning of this black Hquor may be prac- 
tical. Although these results are too meager to be 
conclusive, they do indicate that black liquor can be 
reused for kraft cooking in the hydrapulper, and that 
recovery of the chemicals and heat values from this 
black liquor might be feasible. 


GENERAL CONSIDERATIONS 


Although it has been known for a long time that 


Table IV. Cooking Conditions and Pulp Yields in Mechano-Chemical Production of Kraft Straw Pulps 


Hydra- 
Cooking Yields” pulper 
Chemicals® Consist- Bauer Crude Screened Screen- power, 
Na2SO3, NaCO:, Time, Temp., —Liquor pH ency, clearance, pulp, pulp, ings, Fines, hp./ton 
Cook no. % % hr. GR Initial Final Op, am. % % lo A pulp/day 
672- 8.0 3.0 2.0 170 10.1 7.8 14.1 Sts 61.6 54.2 250 4.7 
677 
690 12.0 3.0 6.0 98 ae 9.4 6.0 0.013 71.6 66.1 1.4 4.1 202.0 
NaOH Na2S 
594 8.0 4.0 2.0 170 - 9.9 14.1 ce 53.8 47.4 0 5.4 et 
691 8.0 4.0 0.5 92-98 12.0 Wah Si7 659 0.025 61.1 59-5 On 0.9 22.5 
694 od 3.3 0.75 93-98 12.0 Wat oh aD 0.035 63.4 Dono 4.1 4.0 32.3 
692 5.3 Pa 1.0 93-98 es ee 8.5 0.020 66.6 63.5 0.4 Pyoll 37.8 
693 4.0 2.0 2.5 91-98 11.8 9.8 6.0 0.025 69.1 60.2 3.0 5.9 103.5 
® Based on original moisture-free straw. 
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Table V. Beating and Strength Characteristics of Mechano-Chemical Kraft Straw Pulps 


Al maximum burst— 


Basis Bursting : Tear ; Ve erene 
weight strength, Tensile resistance, Folding oe i 
i) reeness 26 5 . strength, ./ream lb. endurance, ensity, 
Cook no. ees ey ‘es A. oe he. Ves, iy es lb. 7 x 100 double folds g./ml. 

672-677 60 390 47 94 174 54 351 ‘ é a 
690 60 395 46 70 147 40 22 ae 
594 45 370 47 103 194 38 1010 0. i 
691 45 340 45 101 192 37 477 0. eS 
694 45 330 48 104 202 33 356 0. 
692 45 330 47 94 179 34 358 0.74 
693 45 350 47 91 186 34 218 0.76 


agricultural residues such as straw could be pulped at 
atmospheric pressure, relatively large amounts of 
chemicals and long cooking periods were required. 
The astonishingly rapid production of good pulps with 
relatively low chemical usage, as described in these 
experiments, was therefore quite unexpected. The 
explanation for these results probably hes in the 
simultaneous mechanical and chemical action on the 
straw in the hydrapulper. 

The reaction between a pulping agent and the plant 
material to be delignified may be considered as a 
topochemical reaction; that is, it takes place at the 
contact surface or interface between the solid plant 
material and the liquid containing the active chemical. 
When the reaction at this point is completed no further 
action takes place until the reaction products. have 
been removed, thus exposing fresh surfaces. This is 
readily accomplished during the early part of a cook 
by circulation of the liquor past the more or less sta- 
tionary plant material in a stationary digester, or by 
the difference in motion of the liquor and plant mate- 
rial, relative to each other, in a tumbling or rotating 
digester. After the first rapid action on the outside 
surfaces of the solid material, the reaction products 
from the inner surfaces have to be removed and re- 
placed by fresh liquor. This exchange at the reacting 
inner surfaces takes place through the slow medium of 
diffusion. It is mainly for this reason that the rate 
of pulping decreases as the cooking progresses, and 
that dense material such as wood chips requires pre- 
liminary impregnation with the cooking liquor. 

In the hydrapulper the rate of diffusion is greatly 
increased by the mechanical impact of the rotating 
vanes on the liquid-soaked straw. When the vanes 
hit the straw, the impact compresses the turgid mate- 
rial, causing some of the liquid to be squeezed out, 
much as one would squeeze liquid from a sponge. 
After leaving the zone of impact, the straw tends to 
recover its original volume and takes up about as 
much liquid as it lost on impact with the vane. Thus, 
diffusion of the chemical-containing liquid in and 
out of the straw is speeded up greatly by the mechani- 


Table VI. 


cal action of the hydrapulper resulting in the rapid 
pulping rates observed in these experiments. 

This rapid increase in rate of diffusion can also be 
accomplished by other mechanical devices. A fairly 
satisfactory pulp was obtained by mixing dry-chopped 
straw at about 3% consistency, in hot kraft liquor in 
an open bucket, with a high-speed propeller stirrer. 
It took longer to produce pulp in this bucket than in 
the hydrapulper and it is probably not a very prac- 
tical pulping method. This experiment served, how- 
ever, to confirm the pulping principle described. 

If this explanation is correct it can be readily seen 
that it would not be feasible to pulp wood in chip form 
by this process. It should be possible to use this 
method, however, for pulping fine wood excelsior or 
coarse wood fibers such as those produced for insulat- 
ing or building board. The hydrapulper method should 
also be useful for pulping nonwoody fibers such as 
flax and hemp tow, cotton, sugarcane bagasse, corn- 
stalks, jute, reeds, manila and sisal fiber. 

The results reported here must be considered as 
merely preliminary, since only a few experimental 
laboratory runs were made. If these data are cor- 
roborated by further laboratory and commercial-scale 
tests, however, they may revolutionize pulping tech- 
niques and equipment, particularly those used for 
agricultural residues. The rapidity of pulping straw 
at atmospheric pressure by this process would over- 
come the present disadvantage of low density of this 
residue as compared with wood which results in lower 
production per digester. The process of digestion 
could be streamlined and possibly made continuous 
with simpler and better control than is possible with 
the present pressure-cooking methods. 

The preliminary chopping of straw as a separate 
step prior to cooking could probably be eliminated. 
Whole straw fed into the hot liquor in the hydrapulper 
was transformed into pulp almost as readily as pre- 
chopped straw. Apparently the hot liquors not only 
wilt the straw rapidly, but also soften it sufficiently 
so that it may be torn apart easily by the action of the 
propeller vanes. 


Effect of Reuse of Black Liquor on the Cooking Constants and Pulp Yields of Mechano-Chemical 


Kraft Straw Pulps 


Cooking 


Hydra- 


SS Cookin gees ss ss Yields% ’— SSH pulper 
Chemicals added” Crude Screened Screen- power © 
OH, S, Times ee Ren ae ; , 
Coonan °C, % he oC) Paid Binal ry Pye Mae ph abana 0. 
694 6.7 3.3 ONS 93-98 12.0 Hie AL 63.4 DOO 4.1 4.0 32.3 
6954 6.0 2.6 0.75 93-98 12.2 11.1 64.1 57.6 3.6 2.9 37.4 
tee (0). 7 2.1 0.75 95-98 a2 Hal Al 65.8 58.4 3.3 4.1 34.1 
697 6.7 2.3 0.75 93-98 1) itil i 65.5 597 2.8 3.0 42.0 
’ Based on original moisture-free straw. 
> Bauered at 0.025-inch clearance between the plates. 
© Consistency 7.5%. 
First reuse of black liquor, 
e Second reuse of black liquor. 
f Third reuse of black liquor, 
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Table VII. 


Effect of Reuse of Black Liquor on the Beating and Strength Characteristics 


of Mechano-Chemical 


Kraft Straw Pulps 


At maximum burst—- = 


; Basis Bursting Tear Foldir ae 
Beating weight strength Tensile restsi ) i fe par 
biol pede ht gth, e resistance, endurance, Apparent 
ogee ie pempese, (BE X $0600) phfream, —trenath, as /reamih. “double or 
ne 45 330 48 104 202 33. 356 0.89 
Oe 45 330 48 107 199 30) 395 0.88 
7 45 280 48 107 199 3D 344 0.88 
69 45 320 47 101 35 253 0.82 


186 


’ First reuse of black liquor. 
x Second reuse of black liquor. 
Third reuse of black liquor. 


The nodes and rachises in straw have always been 
troublesome to the pulpmaker. They do not cook as 
readily as the culm or stem. The usual pulp beating 
and refining methods break down these softened nodes 
and rachises to small particles which are not easily 
bleached and show up as specks in the final paper, and 
to the ultimate platelets: and cells which slow down 
paper machine operation. The process of blowing 
the cooked straw from the digester, previously de- 
veloped in this Laboratory, shatters the node and 
rachis materials to very small particles which can be 
partly removed by screening or deckering. However, 
a portion of these particles naturally remains in the 
straw pulp. . 

In the hydrapulper, the nodes and rachises were 
swollen and softened but not disintegrated. When 
pulping was completed these nodes and rachises had 
only a few straw fibers still clinging ‘to them. Re- 
moving the pulped straw from the hydrapulper and 
returning it to this machine after washing out the 
black liquor, and recycling in water for a few minutes 
resulted in complete defibering of the pulp and re- 
moval of most of the fibers clinging to the nodes and 
rachises. This recycling treatment eliminated the 
need for other defibering equipment. The practically 
fiber-free nodes and rachises were then almost com- 
pletely removed by riffing, followed by screening on 
8-cut plates. A large proportion of the grain seeds 
normally present in straw and usually digested and 
disintegrated by the presently used pulping and re- 
fining methods were also retained in the riffler and on 
the flat screen, in a swollen and softened condition. 
The resultant riffled and screened pulp had a some- 
what lower lignin content, better bleachability, and 
fewer specks than a similar pulp which had been de- 
fibered in a beater or disk refiner before riffing and 
screening. 

Pulping agricultural residues in a hydrapulper, or 
other equipment which has similar mechanical action 
would, if successful, have many advantages over the 
present methods. of pressure pulping. Among these 
are: (a) elimination of pressure vessels, with the con- 
sequent reduction in equipment cost, safety hazards, 


Table VIII. Effect of Reuse of Black Liquor on Its 
Content of Total Solids, Volatile Solids, and Ash 
Total Volatile 
solids@ solidsd Ashd 
Cook No. % 0 % 
694 4.6 3.0 16 
695" 6.9 uv 22 
696° 8.3 5.8 259 
697° Oe 83 PAIS) 


“ Wirst reuse of liquor. 2 

» Second reuse of liquor. 

e Third reuse of liquor. 

@ Based on the weight of black liquor. 
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and insurance rates; (b) reduction of steam consump- 
tion; (c) reduction in pulping time, resulting in a 
saving of labor, and fixed and other charges per unit 
of production; (d) simpler and easier control of 
operations with the attendant improvement in quality 
and uniformity of production; (e) production of larger 
yields of pulp with higher hemicellulose content, re- 
quiring less power and equipment for beating and 
refining; (f) practically complete separation of node 
and rachis material and seeds from the pulp, resulting 
in improved quality of product; and (g) complete de- 
fibering of the pulp with minimum production of fines. 


SUMMARY AND CONCLUSIONS 


1. A series of cooks at atmospheric pressure, made 
in a laboratory hydrapulper, produced excellent straw- 
board type and fine chemical pulps from wheat straw 
in astonishingly short cooking periods. 

2. Cooking for one hour at 90 to 98°C. in the hydra- 
pulper gave strawboard pulps with yields and physical 
properties at least as good as those obtained by cook- 
ing for five. hours at 140°C. (40 p.s.i.) with the same 
amounts of chemical. 

3. Higher yields of kraft straw pulps were produced 
by a one-half-hour treatment in the hydrapulper than 
by a two-hour cook at 170°C. (100 p.s.i.). The 
physical properties of the hydrapulper product were 
fully as good as those of the pressure-cooked pulp. 
Higher pentosan and lower ash contents characterized 
the hydrapulper products. 

4. Reusing the kraft black liquor from the hydra- 
pulper in three successive subsequent cooks had but 
little effect on the yields and properties of the re- 
sultant pulps. 

5. The significance of these results 1s discussed, in- 
cluding a possible explanation for the rapid pulping 
action of the hydrapulper. 

6. These preliminary studies with the hydrapulper, 
if confirmed by larger-scale tests, might revolutionize 
the techniques of pulp production particularly from 
agricultural residues. 
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Groundwood for Newsprint 


Effect of Grinder Operation on Printing Quality 


R. T. WETMORE and L. W. DUNPHY 


This subject is considered with reference to grinder opera- 
tion at the Anglo-Newfoundland Mill at Grand Falls, New- 
foundland. Connection is shown between groundwood 
quality and paper quality, and changes required in grinder 
equipment and practice to obtain certain changes in qual- 
ity of the resulting sheet are discussed. 

Ink absorbency of the sheet is related to the resin con- 
tent of the groundwood, which can be controlled within 
limits by the grinding temperature. The use of alum in 
the paper mill furnish, in the presence of large percen- 
tages of resin, can also have an effect on ink absorbency. 

The effect on the hardness and bulk of the sheet from 
changes in groundwood freeness, and from changing from 
natural to artificial stones, is discussed, along with certain 
aspects of control of groundwood quality., 


For many years those in the business of making 
paper have heard the trite saying: “Paper is made 
in the beaters.”” Nowadays the beater is seldom used 
in newsprint mills, except at times as a disintegrator 
for bales or broke, and the old saying can be changed 
to read: “Paper is made in the groundwood mills,” at 
least so far as modern newsprint manufacture is con- 
cerned. It simply means that unless groundwood of 
the proper grade is produced for the paper mill, a 
maximum production of good quality paper cannot 
be achieved. 

Before 1940 the Anglo-Newfoundland Development 
Company was making paper almost exclusively for 
the English market. Increasing shipping difficulties, 
due to war conditions, forced the transfer of a large 
part of the mill production to the American continent, 
and this mill has been largely selling in the American 
market since that time. It quickly became evident 
that the high finish, hard sheet being supplied to Eng- 
lish customers was entirely unsuited to American 
presses and press rooms, and steps were taken to soften 
the sheet and bring it in line with American and 
Canadian newsprint. 

The change over from a hard to a relatively soft 
sheet has required several years, and is not complete 
yet. Certain changes were required in paper machine 
operation, but the most significant change was in 
groundwood quality brought about by revising grind- 
ing practice, changing from sandstones to artificial 
stones, and by changes in the screening of the ground- 
wood. In this paper an attempt will be made to out- 
line these changes in some detail and to relate ground- 
wood quality with paper mill operating efficiency and 
paper quality. 

Before going into detail regarding changes in the 
grinder room, and their effect on paper production or 
quality, it might be-well to outline briefly the type of 
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equipment in the mill under discussion. The paper 
mill at Grand Falls has seven newsprint machines, 
five of which are small, varying from 124 to 164 inches 
wide, and running at 870 feet per minute, and two 226- 
inch machines running at about 1300 feet per minute. 
These machines are all furnished from the same 
groundwood system, and the groundwood supplied 
must be suitable for both high- and low-speed ma- 
chines. Groundwood is supplied from two grinder 
rooms both containing three-pocket grinders using 30- 
inch wood. The Grand Falls grinder room has 33 
grinders, 24 of which are hydraulically driven, each 
line of six stones being directly coupled to a 4000-hp. 
turbine. The remaining nine stones are electrically 
driven from three motors, the stones being arranged 
2, 3, and 4 stones to a line. The Bishop’s Falls grinder 
room is located 11 miles from Grand Falls, and con- 
tains 15 stones, hydraulically driven. The Bishop’s 
Falls groundwood is bullscreened, and put through 
Sherbrooke knotters with 1/4-inch holes before being 
pumped to Grand Falls through a 20-inch pipeline. 
Consistency in this pipeline is 1.4%, and there are two 
pumping stations, one at Bishop’s Falls and one half 
way between Bishop’s Falls and Grand Falls. As it 
takes about 7 hours for pulp to reach Grand Falls 
after leaving Bishop’s Falls, there is a large time lag 
between any change at Bishop’s Falls grinders and the 
Grand Falls paper mill. 

Screening of groundwood is carried out in Trimbey 
and Waterous screens, a two-stage system being used. 
Groundwood tailings are largely used locally for mak- 
ing mill wrapper, and only one refiner is in use han- 
dling about 5 tons a day. 

One of the most serious complaints from American 
publishers regarding the Grand Falls sheet, was poor 
printability largely from lack of penetration of ink 
into the sheet due to the hard resistant surface. Ex- 
tensive experimental work carried out in 1941 and 
1942 showed quite conclusively that the poor print- 
ability resulted from two factors. The first was the 
actual physical hardness of the sheet, as shown by the 
low bulk and high smoothness, while the second was 
an ink-resisting quality of the paper which prevented 
ink penetration. At that time nothing could be done 
to soften the sheet, and a concerted effort was made 
to determine the cause and cure of the inability of the 
sheet to absorb ink. 

Printing tests were carried out on a small hand 
proof-press printing solid black areas from a plate 
glass block and using weighed amounts of ink. Re- 
sults were evaluated by visual examination, and by 
measuring per cent blackness, strike-through, and off- 
set, using a Steele brightness tester. Test printing on 
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a hand press, by this method, is very time consuming 
but gives results which are comparable in a general 
way to actual press room operation. 

It was found that poor ink penetration was associ- 
ated with a high degree of natural sizing in the sheet 
as shown by water penetration tests of around 2 sec- 
onds. Oddly enough no correlation could be found 
between ink penetration and castor oil absorption 
tests. It was also found that this paper, after aging 
for about 6 months, showed very high figures in water 
penetration tests, the degree of sizing being about 
ten times greater after aging than when first made. 
As the paper is often over a year old when used, it 
began to be seen why paper which seemed satisfactory 
when manufactured, should give such poor results in 
the press room. 

During this phase of the investigation, the water 
penetration test, carried out by floating a 2- by 2-inch 
piece of paper on distilled water at 20° and noting 
time of penetration, was chiefly used as a measure of 
ink penetration. This test was found to correlate well 
with printing tests, and it can be carried out in a frac- 
tion of the time required for a printing test. 

At this time machine changes were made, such as 
increased and decreased smoothness by changing cal- 
ender nip pressures, use of top and bottom sweat 
driers, additional steam rolls at calender stack, dandy 
rolls off and on, and changing drier temperatures, none 
of which affected the water absorbency, which con- 
tinued to be much poorer than in competitive news- 
print. 

Changes in furnish did not affect water absorbency 
until the amount of alum fed to the mixers was re- 
duced which gave an immediate improvement in water 
absorbency. Data on this, first on newly made paper, 
and on sheets exposed to the atmosphere for 10 days 
showed as follows: 


Water penetration in seconds 

Age of paper, days Alum in sheet, lb. per ton 
13 4 0 
1 1 1 fe 
10 13 7 L’/» 


The use of alum in the mill was discontinued and 
the water penetration test on the sheet dropped to 
around 1/4, second. The nonalum sheet exposed to 
atmospheric conditions for aging did not resist water 
nearly as much as the sheet containing alum. How- 
ever, due to the color problem in this mill in the 
summer it is necessary to control pH in the system 
during the warmer months, and sulphuric acid has 
been used instead of alum for this purpose. Sulphuric 
acid has been found to have no effect on the water 
absorbency of the sheet. pH in the paper mill system 
is around 5.7 when no alum or acid is used, and in 
summer is kept around 5.2 with acid to prevent dis- 
coloration of groundwood from iron. About 2 pounds 
per ton sulphuric acid is required, and alum, when 
furnished, was used at around 10 pounds per ton to 
give pH values of 5.0 to 5.2. 

Now it was found that while the Grand Falls sheet 
showed good water absorbency when fresh off the 
machine, and that it held this absorbency in storage 
if kept cool, it lost this absorbency on aging if the 
rolls were stored at moderately high temperatures, say 
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over 70°F. Certain Canadian newsprints behaved the 
same way while others retained their good absorbency 
on aging, even at high temperatures. A number of 
samples from Canadian mills showing a wide range 
of water absorbencies when artificially aged at high 
temperature were tested in the laboratory to deter- 
mine the reason for the difference in their properties 
on aging. The sheets showing slow absorbency rates 
were found to contain high resin contents, as shown 
below: 


Per cent Water absorbency in seconds 
Mill resin in paper All sheets aged 30 minutes at 140°C. 
A 0.34 0.25 
B 0.38 0.25 
C 0.43 19 
A.N.D. 0.60 75 
D 0.82 280+ 


These results were fairly conclusive and indicated 
that newsprint having a low resin content has the 
greatest rate of water absorbency. To confirm this 
samples of Anglo-Newfoundland paper had the resin 
partly or wholly extracted, and the sheets were then 
tested for water absorbency. In all cases it was found 
that sheets that had 0.3% resin, or less, remaining in 


them showed no increase in water absorbency time on 


aging. 

A study of grinding conditions showed that the 
higher the grinding temperature the less resin was 
found in the groundwood. Resin extraction tests 
carried out on groundwoods, ground at various pit 
temperatures, gave the following results: 


Grinder pit temperature, °F. Per cent resin extract 


95 0.68 
130 0.61 
150 0.54 
190 0.36 


It has been assumed that the lower resin content 
of the pulp at higher grinder temperatures is due to a 
ereater degree of distillation of resins from the wood 
at these temperatures. 

The relation between the resin content of ground- 
wood and grinding temperature at Grand Falls is 


© 
° 


120 


GRINDING TEMPERATURE, °F. 


100 


0.6 0.4 
RESIN, % 
Fig. 1 


shown graphically in Fig. 1. It should be mentioned 
here that the wood ground is a mixture of black spruce 
and balsam, about 50% of each, and no pine is used. 
It has been found that a resin content of 0.3% or less 
is required in the paper to insure no loss of water 
absorbency on aging, and no loss in printability. By 
extrapolating Fig. 1 it can be seen that this requires a 
erinder pit temperature of 200°F., which cannot be 
obtained in the hand-fed grinders at Grand Falls. Ac- 
tually it has only been possible to bring the pit tem- 
perature at Grand Falls from around 155° to about 
172° by increasing the pit consistency and raising the 
dilution and spray water temperature by closing the 
white water system. Higher temperatures have proved 
to be too hard on the grinder operators. Magazine 
grinders are being installed in this mill, and it is 
expected that better printability will result from the 
lower content of resin in the groundwood with higher 
grinding temperatures from the new stones. In the 
meantime every effort is being made to keep the 
grinder temperatures as high as possible. Reports 
from various press rooms indicate a great improve- 
ment in printability to date, and a further improve- 
ment is expected when the new grinders are installed. 


GRINDER CHANGES 


The second major change in the quality of Anglo- 
Newfoundland newsprint followed the installation of 
artificial stones replacing natural sandstones in both 
erinder rooms. With increasing percentages of arti- 
ficial stones in use it became possible to soften the 
sheet by increasing the bulk and decreasing the 
smoothness. At the same time a general speedup in 
the paper mill led to increased productions. The gen- 
eral trends as regards quality of the sheet are shown 
in Fig, 2. 
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It is interesting to note that these changes in sheet 
characteristics are reflected in reports of improved 
printability from customers. 
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Fig. 3 


Changes in freeness and grinding pressure against 
per cent artificial stones in use are shown in Fig. 3. 

It should be mentioned at this point that it has 
been found possible to carry a much higher freeness 
using the artificial stones while still making an ac- 
ceptable groundwood. It may be seen on Figs. 2 and 
3 that with the exception of a period in the winter of 
1946—47, paper mill efficiency increased slightly dur- 
ing the changes in the grinder rooms, and that paper 
production was increased materially over the same 
period. 


BURRING 


The general practice with sandstones was to sharpen 
a new stone with a coarse burr, usually an 8 by 3 or 
possibly a 10 by 3, and to continue using the coarse 
burr for some 60 days. New stones, 56-inch diameter, 
when sharpened with a fine burr ran dangerously hot. 
After about 2 months the burr was changed to a 10 
by 3 which was used throughout the life of the stones. 
Sharpening interval was around 8 to 10 hours which 
led to a continuous variation in groundwood quality. 

Artificial stones are trued up with a No. 12 or 14 
diamond, and a new stone is sharpened with this burr 
for a couple of weeks, when the burr is changed to a 
10 by 1*/2 or 12 by 11/5. When the artificial stones 
were first installed the sharpening interval varied 
between 50 and 300 hours. A large number of tests 
of rates of production and pulp quality indicated that 
a sharpening interval of about 150 hours was most 


Vol. 32, No. 4 April 1949 TAPPI 


satisfactory, and this interval has been followed since. 
At times the interval is changed for a few days to suit 
conditions, and it may vary from 130 to 200 hours. 
The longer sharpening interval with artificial stones 
undoubtedly yields a much more uniform groundwood. 
Fiber classification tests were not carried out during 
the period of the change from natural to artificial 
stones as no equipment was available for this test. 
Visual examination of the stock on the blue glass and 
projection slides indicates that with the artificial 
stones a longer and finer fiber is produced than with 
sandstones. There is definitely less woody and short 
chunky fiber. 
' Typical screen classification tests on the present 
groundwood sampled at the bull screens are as follows: 


; Grand Falls Bishop's Falls 
Retained 28-mesh it Zell 16.8 
Retained 48-mesh 16.2 18.5 
Retained 100-mesh 20.8 243 
Retained 200-mesh 11.4 11.8 
Passed 200-mesh 34.5 28.6 
PRODUCTION 


Production per stone has not changed in a significant 
manner with the change to artificial stones, or with 
the change in freeness. Tons per stone at Grand Falls 
are around 10.3 and at Bishop’s Falls 13.3. Much 
higher productions per stone can be obtained by using 
coarser burrs, at present freeness values, but the pulp 
is unsatisfactory and causes trouble in the paper mill. 
The best paper mill operation has been obtained by 
carrying a higher freeness but using a finer burr, and 
keeping the tons per stone down. 

To obtain the extra groundwood required by in- 
creased paper mill production, idle stones were put in 
operation, and a new line of four stones was installed 
in late 1947. Increased grinder capacity is being in- 
stalled to take care of increased paper machine speeds 
without requiring any increase in production on exist- 
ing stones. 

It is not possible to accurately determine the horse- 
power per ton at Grand Falls. However, from several 
test runs made in 1947, the horsepower per ton ap- 
pears to be about 65. 


GRINDER SPEEDS 


The most recently installed grinder line operates at 
300 r.p.m. which is considerably faster than the older 
lines. With 54-inch diameter stones this gives a 
peripheral speed of 4240 feet per minute. Experience 
with this line has been very unsatisfactory and it ap- 
pears that lower surface speeds give much better op- 
eration. The best burr on this high-speed line tried 
to date is a 14 by 38, but the pulp from any burr is 
poor being either very short or fine, or fairly long and 
woody. This trouble may possibly be due to the old 
hand-fed lathes on these grinders since it takes 40 to 
50 seconds to run the burr across the stone when 
sharpening. It appears from experience in this mill 
that a lower stone surface speed and a higher grinding 
pressure are easier to handle and produce a better, 
more uniform groundwood. One of the most satisfac- 
tory lines at Grand Falls runs at 214 r.p.m., or 3140 
feet per minute. This line operates with a grinding 
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pressure of about 90 pounds, as compared to 70 
pounds on the high-speed line, and consistently turns 
out a better grade of stock. The burst test of ground- 
wood from the high-speed line is about 11.5, agaihst 
14.5 for the low-speed line, at similar freeness. 


SCREENING 


The layout consists of twelve Trimbey and four 
Waterous screens with 0.060-inch plate perforations 
for primary screening, and eight secondary Trimbey’s 
having perforations of 0.120, 0.090, and 0.060 inch for 
rescreening the rejects from the primary screens. The 
ultimate rejects, amounting to 4% of the production, 
are run to one Haug refiner, to wet machines. Con- 
sistencies entering and accepted are 0.60% and 0.43%, 
respectively. 

The Waterous screens which have been in operation 
since December, 1947, handling about 45% of all 
groundwood production, produce a cleaner and slower 
grade of stock than the Trimbey screens. Freeness of 
accepted stock from the Waterous screens is about 62 
as compared to a freeness of around 78 from the 
Trimbey screens, both primary and secondary. Part 
of the improved cleanliness of the Waterous stock 
must be attributed to the fact that these screens run 
on all primary groundwood, while the Trimbeys are 
operating partially as secondary screens and are also 
handling stock from the refiner. 

The accepted stock from the Waterous screens is 
normally mixed with accepted stock from the other 
screens and used on all machines, but this Waterous 
screened groundwood may be filtered separately and 
used only on one paper machine. This has been done 
when making rotogravure paper with a considerable 
improvement in quality as compared to paper made 
with the mixed groundwoods. 

Screen classification tests, using a Bauer-McNett 
Classifier, of accepted stock from the various screens 
is as follows: 


Waterous screens Trimbey screens Trimbey screens 


(primary) (primary) (secondary) 
Retained 
28-mesh 12.1 1251 PALE 
48-mesh 15.6 eet 17.4 
100-mesh PA ef Boul 19.3 
200-mesh 20 12227 9.0 
Passed 200-mesh 38.5 35.5 32.6 


PAPER MACHINE CHANGES 


Besides the changes in the grinder rooms, outlined 
above, certain alterations were made in the paper mill 
to help bring about the required change in sheet qual- 
ity. The use of smoothing presses in the third press 
position, and of sweat driers, has been discontinued. 
Machine headbox temperatures have been increased 
from around 55 to 85° under winter conditions, and 
the present summer temperatures are around 100°F. 
The increase in headbox temperatures was brought 
about by the use of warm water supplied through 
recovery towers from waste drier heat, in Bird screen 
and pond showers, and by using white water in place 
of fresh water in the machine wire sprays. The white 
water system in the mill is still not completely closed, 
but efforts in this direction have raised all system 
temperatures some 10°. The closing of the white 
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water system and greater utilization of white water 
on the paper machines, with increase in temperature, 
appears to have given a definite improvement in paper 
quality and has allowed higher machine speeds at 
better efficiencies. 


CONTROL OF GROUNDWOOD QUALITY 


Up to the present time it is impossible to say 
definitely that any particular, groundwood is good or 
bad from tests carried out on the groundwood. There 
is an indication that groundwood in certain freeness 
ranges, say around 110 at the bull screen with a burst 
of around 15 to 16, appears to tie in with good paper 
machine operation. This groundwood that gives good 
machine operation when examined visually by pro- 
jecting it on a screen under a magnification of 35 
times, has an entirely different appearance from 
“poor” groundwood, and appears to contain a higher 
percentage of long, fine fibers. This method of exami- 
nation gives no quantitative results and is open to the 
criticism that it depends on personal judgment, but 
an impartial examination does appear to be of value 
in estimating the quality. Fiber classifications are 
now being carried out in conjunction with freeness, 
burst, and visual examination, but sufficient data have 
not been accumulated to determine if the fiber classifi- 
cation is of real value. 

The best measure of groundwood quality in this 
mill is-still the paper mill operating efficiency together 
with the burst test of newsprint. The machine speed 
must also be considered in attempting to evaluate 
groundwood quality since there is always a tendency 
to slow machines back at a time of poor operation 
such as when the groundwood is of low grade. 


The most drastic changes in groundwood quality in 
this mill come from changes in wood; the density, 
age, and moisture content of the wood being important 
factors, Frozen wood, in winter, leads to an entirely 
different grade of stock. The grinding of satisfactory 
groundwood is certainly an art, and not a science, and 
the burring of a stone depends more on the skill of 
the stone sharpener than on anything that can be 
measured. While the freeness, strength, and appear- 
ance of the fiber serve as a guide, the final measure of 
the quality of groundwood is the way it runs on the 
paper machines. When changes are to be made in 
eroundwood quality, they must still be made by means 
of the blue glass with the skill of the operator, a 
dominant factor. The day is still far off when a 
sample of groundwood can be sent to the laboratory, 
and a report indicating the efficiency to expect in the 
paper mill obtained. 

At present in this mill groundwood control is based 
on bull screen freeness, tests being made hourly. 
Strength of the fiber classification and visual examina- 
tion of the fibers are done daily. The standard figure 
for bull screen freeness is changed from time to time 
to suit the paper mill depending on paper mill opera- 
tion and paper quality. It is realized that this method 
of control leaves much to be desired since serious 
defects in groundwood often are not detected until the 
stock is on the machines. However, until a better 
understanding is reached of all the factors involved 
in groundwood quality, it is probable that some such 
method must be followed. 


Recetven Nov. 12, 1948. Presented at the Mechanical Pulping Conference 
sponsored by the Technical Association of the Pulp and Paper Industry 
and the Technical Section of the Canadian Pulp and Paper Association 
held at Poland Spring, Me., Sept. 27-29, 1948. 


Selective Screening of Groundwood 


C. IVES GEHRING 


The manufacture of groundwood to be used in the produc- 
tion of paper and paperboard varying from facial, toilet, 
and wrapping tissue to heavyweight cylinder board spe- 
cialties is described. 

Grinding is a one-system operation for all grades of 
pulp. Quality and uniformity are based on the use of a 
group of relatively small-capacity grinders all standardized 
in stone character, type of burr, and temperature. Slight 
changes in pressure and a well-controlled burring cycle 
meet changes in wood character. 

Sliver removal is followed by selective screening and 
subsequent blending of the primary grades produce a 
pulp of the required character. 


THE primary objective of this paper is to ex- 
plain the method of producing groundwood pulp for 
purposes ranging from facial, toilet, and wrapping 
tissue to heavyweight board specialties. It is not 
a complete paper in itself from wood handling to 


C. Ives Grenrinc, Manager, Pulp and Paper Mill, Oswego Falls Corp., 
Fulton, N. Y. 
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instrumentation and technical and bacteriological con- 
trols. 

The Oswego Falls Corporation has been making 
groundwood pulp for over 60 years. The initial plant 
was located where the power houses now stand, and 
was a water wheel installation typical of that day. 
The, present plant, built some thirty years later a 
short distance from the old site, was equipped with 
eight 3-pocket grinders and the same grinders are 
in use today plus the usual replacements and repairs 
accompanying thirty years of continuous service. 
During this period the grinders have received many 
of the improvements that have come along both 
mechanically and technically including the artificial 
stone, temperature and pressure controls, motor re- 
cording ammeters, improved jigging equipment, and 
the numerous and ever-increasing advantages of tech- 
nical control. 

The present mill was designed and built for a 
capacity of about 60 tons, the approximate demand 
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of the paper mill. The latter had a fourdrinier making 
newsprint, butchers, wallpaper, etc., and a cylinder 
machine making board specialties for the Sealright 
converting plant and other grades ranging from oyster 
pail to high caliper wood pulp board. Groundwood 
for the two machines was essentially different, es- 
pecially for the extremes of the two machines. Operat- 
Ing a two-system groundwood mill to supply two 
different machines was not believed to be practical 
considermg the small tonnage involved. There are 
many advantages inherent in a single system with 
screening to produce the two grades for the fourdrinier 
and for the cylinder machines. 

Wet machines were installed to care for any over- 
run from full pulp mill production. These laps were 
stored to meet those periods of excessive paper mill 
demand or when water and power supply was low. 
By this action the advantage of all eight units of 
production was gained regardless of any inherent vari- 
ables existing from stone face to human element, these 
differences being leveled out by their very number. 
Sharpening any stone could not affect pulp character- 
istics over a maximum of 12%. Screening could be 
altered or corrected and blending the fractions had 
great potentialities. Methods of grinding, uniformity 
in stone grit and face, technique in jigging, and in 
fact all human and mechanical rudiments of grinding 
could be better developed and controlled by a standard- 
ization in operation. 

During the thirties the fourdrinier machine was 
discontinued and there was an excess of groundwood 
capacity. Tissue mills predominated in the immediate 
neighborhood, therefore, the pulp was screened a 
little finer, more wet machines were added, and the 
blending practices revamped for making tissue pulp. 
Making a satisfactory pulp for tissue and the other 
grades to follow was made much easier at the time 
because of the steady growth of the Sealright con- 
verting plant which took the full production of the 
cylinder machine. Making board specialties for the 
Sealright plant with the increasing requirements of 
cleanliness and slime control was quickly felt in the 
pulp mill. The improvements in quality, uniformity, 
strength, and cleanliness demanded in food packaging 
boards played no mean part in making a satisfactory 
tissue pulp and in the pulps that were added to the 
sales list in the years following. 

Three distinct classes of pulps are now made, the 
first two being measured essentially in freeness with 
the third grade varying in character. The first grade 
is a fine pulp used extensively in various tissue grades 
such as facial, toilet, and wrapping. The second grade 
is an intermediate one generally used on board ma- 
chines making tag, lined chip, folding box, wall and 
plaster board, single and double lined manila, patent 
coated, etc. It is also used on fourdriniers when a 
freer pulp is preferred. The third grade is pulp plus all 
the refined rejects of the fractionating screen system. 
No refined rejects are added to the first two grades 
as they are all used in the filler of the mill’s board. 
The eight-cylinder machine with its many stock sys- 
tems provides an ideal outlet for them. The machine 
also acts as a very realistic indicator as to quality. 

This explains the history and general layout of the 
eroundwood mill. Description of the equipment and 
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a more detailed discussion of the operation follows. 


GRINDERS 


All eight grinders are the conventional three-pocket 
International built by Sandy Hill. The stones are 
installed in four parallel limes with two stones on 
each line, each line individually driven, which permits 
the four motors to be separated from the grinder 
room by a solid wall. They are all synchronous, 1000 
hp. 2200 volts, 240 r.p.m. and with an ampere rating of 
about 207. The stones on each line are located so 
that the inside one is about 10 feet from the motor 
and there is about 91/, feet between stones. The 
lines are on 20-foot centers. The grinder pockets are 
15 inches wide and 18 inches deep. Six of the stones 
are 27 inches wide and two are 31 inches wide. This 
provides sufficient possibilities of handling any wood 
received or sawed long. The 31-inch stones are always 
on the inside of Nos. 2 and 3 lines where long wood 


from any point can be easily reached. The stones 


are all 542/g inches in diameter when new and they 
are worn down to about 46 to 48 inches before re- 
placement. The grinders are all equipped with the 
typical Meyer regulators, one handling each line so 
that the filling of one pocket distributes the préssure 
on the other five pockets and not just two. The 
grinder pits are 86 inches long and 42 1/2 inches wide 
with a 30° pitch on their outlet. All were lined with 
copper but have been replaced by stainless steel. 

All stones are Norton’s artificial with an average grit 
of 62. The outside and inside stones discharge into 
separate channels converging just ahead of the bull 
screen. The latter, without question, is a homemade 
affair consisting of two stainless perforated plates 5 
feet 10 inches wide and 21 feet 4 inches long. The 
perforations are */g inch and are kept free with 
showers and eight 4-inch scrapers driven by a chain 
belt. 


SCREENING 


The selective screening system is composed of six 
centrifugal Improved Machine Company screens. All 
are identical with four 37-inch plates, capacity ap- 
proximately 20 tons each, and are individually driven 
by motors from 40 to 50 hp. The motors are all 
1800 r.p.m. with a reducing gear ratio 4°/¢ to 1 turning 
the screens about 380 r.p.m. 

All the screens are in a straight line above the wet 
machines and fed by a common header from the bull 
screen pit. They have different size screen plates or 
combinations and a fairly extensive arrangement of 
pipes and valves plus mixing chambers called U drains 
provide the selective screening and blending with the 
necessary flexibility. The resultant pulp goes directly 
to the wet machines for sales or deckers for mill use. 

There are five 96-inch wet machines with a capacity 
of about 10 to 12 tons. The two wet machines on the 
fine pulp are two cylinder units which helps to keep 
their tonnage equal with the other although they are 
lapping much slower pulp. 

The two deckers for liner and filler stock are the 
conventional cylinder, couch, and doctor blade type. 
Of course, there are pumps, chests, and white water 
systems of the required capacity. 

For refinement of rejects a Dilts 1800 refiner driven 
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by a 150-hp. motor is installed. The shell and plug 
are cast with °/s-inch bars. Its capacity is about 8 
to 9 tons, and this is entirely adequate at maximum 
production figures. The rejects from the fine screens, 
at least the necessary proportion, are fed to the 
intermediate screens, and then reach the refiner. Once 
reaching the refiner system they are held until they 
have passed through the tailing sereen and all this 
stock goes to cylinder machine filler stock. No initial 
rejects or refined rejects are returned to the fine screens. 


OPERATION FEATURES 


When the change from natural to artificial stones 
was made stones of a number 69 grit were used. They 
proved to be too fine making both the fine and coarse 
pulp too slow. A 55 grit was tried and was found to be 
about ideal, and had wood quality of prewar days 
continued, it would probably have been established 
as astandard. However, there appears little likelihood 


that pulp mills will ever return or be permitted to’ 


return to the selective wood cutting of those days. 
This situation has been met by reverting back to a 
62 grit and this figure has been standardized to pro- 
duce the ideal pulp for present purposes. 

As to the type of burrs used and their use, the 
mill’s experience is no doubt httle different than that 
of anyone else. The range from diamond points to 
straight spirals has been explored over the years. 
For some time the mill definitely standardized on a 
number 12 spiral and 1'/4-inch lead. Jigging equip- 
ment, as all realized, has as equal importance as the 
burr itself. Several years ago the latest Sandy Hill 
stone sharpening lathe was installed. It is operated 
by a two-direction hydraulic eylinder. The burr 
post is substantially built and supported with a heavy 
frame, and the whole lathe is of rigid character so 
that play or chatter is reduced to a minimum. In 
addition an indicating device which controls the setting 
of the tool provides means of duplicate dressing elimi- 
nating a great deal of the human element. As a 
standard practice all stones are dressed during the 
day shift providing positive opportunity of one person 
performing all jigging. In the burring cycle he ar- 
ranges to sharpen soon enough to correct any tardy 
burring and late enough to offset any premature 
sharpening thus eliminating night jigging. Standardi- 
zation on one person with a well-trained assistant, it 
is believed, offsets any variation that could occur 
during the evening shifts. There are, without ques- 
tion, exceptions to the rule especially when two stones 
must be dressed the same day, and this situation is 
met by flexible thinking and action by the supervision. 

The stones are submerged in a pit 201/4 inches 
from the top of the pit dam, and the stone reaches 
within 4 inches of the bottom so that the stone is 
submerged in 161/, inches of stock. The average pit 
consistency is about 8%, but there is no automatic 
control. A dulling stone with increased shower to 
prevent burning and the subsequent decrease produc- 
tion will lower consistency and the reverse will in- 
crease it. Ideal grinding appears to be from 155 to 
165 degrees. Each grinder has a recording tempera- 
ture gage located in full sight of the operator since 
control of temperature is essentially for maintaining 
freeness uniformity. 
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Grinding pressure is controlled, as before mentioned, 
by a Meyer regulator, but over-all pressure 1s hand- 
operated by controlling the setting of this automatic 
control. The pressure setting is actually determined 
by the recording ammeter on the motor which shows 
energy consumption. This gage is in full sight of 
the operator, but the tour bosses handle any change in 
water-pressure setting. With the pockets 15 inches 
wide and stones 27 inches in width, there is a grinding 
surface for the three pockets of 71/2 square feet. 
Grinding pressure has ranged from a low of 25 to a 
high of 42, but usually is run to a standard of about 
34 pounds. This is governed by wood quality and 
strength desired. At this pressure the motor load is 
about 205 amperes. The kilowatt hour per cord on 
real dull stones will be about 1152 or 53.6 hp. days per 
ton. A sharp stone will drop to an extreme of 933 
kw.hr. or 43.4 hp. days per ton. The average will 
run about 47. 


Grinding with the above conditions given, at an 
average stone face and a pressure of 34 p.s.i., produces 
a fine pulp of from 23 to 25 bursting strength, and a 
tear of 48 to 52. The intermediate or board pulp 
for sale will run about 22 burst and a tear of 52 to 55. 
These are actual average figures since January of this 
year. 

From the grinder pits the pulp goes to the bull 
screen and then directly by a common header pipe 
to the screens. All screens can receive the initial 
pulp, but needless to say, the majority will go to the 
fine screens which have 0.055-inch diameter holes in 
their plates. For a slightly higher freeness there may 
be a combination of 0.055 and one or more 0.065 to 
0.070-inch screens in the second fine screen. The re- 
jects from the fine screens go to the fine reject tank. 
These are pumped directly to the intermediate screens 
and mixed with whatever initial pulp is required. 
These rejects do not go to the next coarser screens, 
they go directly to the refiner system. The coarse 
screens usually are fed initial pulp, but with holes 
running from 0.075 to 0.090 inch, as any coarse pulp 
or even intermediate pulp must have some initial fines 
for complete satisfaction. 


This system that has been described has vast flex- 
ibilities that only become fully appreciated and effec- 
tive with the know how that comes from experience 
derived from working at it every day. 


In summarizing, different grades of groundwood for 
various purposes are produced essentially by selective 
screening or a fractionating screen system. The uni- 
formity of these pulps is basically dependent on the 
standardization of a group of three-pocket grinders 
producing a single groundwood system. In the pro- 
duction of about 90 tons a day not only quality but 
the constant uniformity of that quality in the different 
grades of pulp is desired. The type of grinder is not 
a matter of prejudice. It is believed that in making a 
relatively small tonnage of groundwood pulp there 
is soundness in the use of a group of small producing 
units to maintain uniformity with no one unit’s pro- 
duction overproportioned to the total. 


Recetvep Nov. 12, 1948. Presented at the Mechanical Pulpi 
sponsored by the Technical Association of the Pulp and Dear eaiees 


and the 'Fechnical Section of the Canadi iati 
held at Poland Spring, Me., ‘Sept. 229, 108 on Pane 
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The Physical Properties of Lignin 


F. E. BRAUNS 


: RESEARCH on lignin is made difficult not only 
by its peculiar behavior in many chemical reactions 
but also by its undesirable physical properties. Be- 
cause lignin is intimately mixed with carbohydrates 
in wood and other plant materials, it is almost im- 
possible to study the physical properties of lignin as 
it occurs in nature. The only physical property of 
protolignin which has been determined is the ultra- 
violet absorption spectrum. This was done in Hiige- 
lund’s laboratory by Lange who, using an ultraviolet 
microscope, found that lgnin as it occurs in wood 
shows the same maximum at 2800 A in the absorption 
curve as do isolated lignin preparations. Because a 
special paper will be given on the ultraviolet absorp- 
tion spectra of lignin, this physical property will not 
be discussed in the present paper. 

All the physical properties reported in the literature 
have been studied on isolated lignins or lignin deriva- 
tives. Lignins, isolated from plant material after pre- 
vious removal of accessory components by extraction 
of the carbohydrates with strong mineral acids or 
cuprammonium hydroxide, or by oxidation of the 
carbohydrates with periodic acid, are amorphous prod- 
ucts. Although they still. show the morphological 
structure of the plant fiber, they have been changed 
physically and perhaps also, to some extent, chemi- 
cally. As was shown by Ritter, lignin carefully pre- 
pared from a small cube of wood still retains the shape 
of the cube and has the appearance of a piece of cel- 
lulose sponge, the hollow spaces being originally the 
seat of the carbohydrates. That these isolated lignins 
have been changed physically is shown by the fact 
that they are no longer thermoplastic as is the proto- 
lignin, that is, the lignin as it occurs in nature. They 
have no melting point. When heated, they decompose 
and finally char, leaving a highly surface-active char- 
coal. They are insoluble in all common organic sol- 
vents and in cold dilute alkali. Upon heating with 
5 to 10% sodium hydroxide or sodium hydrosulphide 
solutions, for one to two hours at 160 to 170°, they 
are readily dissolved, giving clear dark brown solu- 
tions. From these solutions the lignins are precipi- 
tated again by carbon dioxide or by mineral acids, to 
give dark brown amorphous products which are now 
soluble in organic solvents and in cold dilute sodium 
hydroxide. Hydrochloric acid, cuoxam, and periodic 
acid lignins also can be rendered soluble by heating 
them with acetic acid or phenol in the presence of a 
small amount of hydrochloric acid or magnesium 
chloride as a catalyst, whereby acetic acid and phenol 
lignin derivatives are formed. Although these 1so- 
lated acid lignins are at least partially soluble in bi- 
sulphite under the conditions of the sulphite cooking 
process, sulphuric acid lignin is insoluble in this 
reagent. 


F. E. Brauns, Member, TAPPI; Research Associate, The Institute of 
Paper Chemistry, Appleton, Wis, 
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_ Little is known about the stability of lignin. There 
Is a general concept that, upon aging of the cut wood, 
the protolignin in it undergoes further condensation 
and polymerization. Evidence in favor of this claim 
is provided by the fact that freshly cut wood is some- 
what easier to pulp by the bisulphite process than aged 
wood. Schwalbe found that spruce chips which had 
been aged for eight years could no longer be pulped. 
Whereas Schwalbe explained this change in pulping 
capacity as being the result of a physical alteration in 
the wood, Hagglund attributed it to a slow, still un- 
known, chemical change in the wood components. 

It is known that the amount and properties of the 
extractives In wood change on aging, and the amount 
of native lignin which can be extracted by means of 
an indifferent solvent also changes with the aging of 
the cut wood. Furthermore, it is a matter of experi- 
ence that isolated lignin preparations often change 
their physical properties, particularly their solubility 
and color, on aging. These changes are accelerated 
by the presence of traces of acids and by increased 
temperatures. In general, lignin preparations free of 
acid and stored in a dry place with exclusion of light 
can be kept for months without losing their solubility. 
This is also true for the salts of hgnosulphonie acids. 
Free lgnosulphonie acid is stable in an aqueous solu- 
tion but on drying it readily becomes insoluble, par- 
ticularly at elevated temperatures. 

Isolated native spruce lignin and the organosolv 
lignin preparations are soluble in organic solvents and 
are recovered from these solutions by dropping them 
into solvents in which the lignins are insoluble—e.g., 
ether, benzene, or petroleum ether—upon which they 
separate as fine amorphous powders. Depending upon 
the fineness of the particles and the kind of deriva- 
tive, they are more or less electrostatically charged, 
which often makes their handling extremely difficult. 
The acylated derivatives are often more highly charged 
than the unacylated compounds. Solutions of lignin 
and lignin derivatives in dioxane are clear without 
any Tyndall effect. Other lignins, such as alkali and 
thiolignin and lignothioglycolic acids, form colloidal 
solutions showing a strong Tyndall effect, but in dilute 
alkali they seem to give true solutions. Lignosul- 
phonate solutions are largely colloidal. 

All attempts to crystallize a soluble lignin have 
thus far been unsuccessful. Evaporation to dryness 
of lignin solutions in organic solvents leaves the lignin 
as a resin or a film with no sign of crystallization, 
although it was once claimed by Kuerschner that he 
had obtained crystalline nitrolignin derivatives. Like 
protolignin, isolated native spruce and other organo- 
solv lignins are still thermoplastic. Because the melt- 
ing points of these lignins are not sharp physical con- 
stants, they are of no value as a criterion for the 
purity or uniformity of lignin preparations. Native 
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spruce lignin, when suspended in water, softens at 
about 80 to 90°; when heated in a dry state, it softens 
at about 120° and slowly melts at about 140 to 150°. 
The melting point seems to change on aging. On cool- 
ing, the lignin hardens again to a brittle plastic mass 
which can be powdered readily between the fingers. 
On further heating, it decomposes and carbonizes, 
leaving a lignin coke. The melting points of some 
technical lignins which are recommended for use in 
the plastic industry have been reported to be between 
140 and 190°. 

The heat of combustion of ash-free hydrochloric 
acid spruce lignin was found by Rubner to be 6.277 
kg.-cal. per gram. 

The color of lignin and lignin derivatives depends 
upon the mode of their preparation. There is strong 
evidence that protolignin is almost as white as cellu- 
lose and that the colors of woods and other lignified 
materials are caused by extraneous coloring matters, 
rather than by lignin. This is supported by the fact 
that wood sections and even wood cubes can_ be 
bleached by a relatively very small amount of sodium 
peroxide to “a good white color” without affecting the 
amount of lgnin, its methoxyl content, or its reac- 
tivity toward color reagents or bisulphite. Isolated 
native spruce lignin is light cream in color; the acid, 
cuoxam, and periodate lignins are light brown to dark 
brown depending upon the severity of the process of 
isolation. On methylation with diazomethane, proto- 
lignin and isolated native spruce lignin become almost 
white and the color changes to yellow or light brown 
on methylation with dimethyl sulphate. Other or- 
ganosolv lignins become considerably lighter in color 
when treated with diazomethane. Thioglycolic acid 
and alkyl mercapto lignins are very light in color. 

The density of lignin preparations has been deter- 
mined by several investigators. Stamm at the Forest 
Products Laboratory found for a sulphuric acid lignin 
which was isolated from western yellow pine heart- 
wood, 1.451 with water and 1.436 with benzene as 
displacement liquid by the pyenometer method. Sim- 
ilar values were found by Jodl for a cuoxam spruce 
lignin. For an organosolv lignin, such as dioxane 
lignin, Junker found 1.36. Because of the spongelike 
structure of lignin, its apparent specific gravity is 
much lower. Saechtling and Zocher determined the 
volume or bulk weight of cuoxam spruce lignin to be 
0.345 to 0.352. 

Viscosity determinations have often been used for 
the characterization of high molecular compounds 
and have also been applied to lignin. Wedekind and 
Katz determined the relative viscosity of some phenol 
spruce lignin derivates in acetone and chloroform and 
found that it increased approximately proportionally 
to the concentration. Staudinger and co-workers 
studied the specific viscosity of formic acid spruce 
lignin isolated under very mild conditions and sepa- 
rated by fractional precipitation into three fractions. 
They found that the viscosity was the same for all 
fractions, indicating that no separation into fractions 
of different molecular weights had occurred. From 
the low values found, they concluded that the organo- 
solv lignins cannot consist of long chain molecules. 
The specific viscosity corresponds to about that of a 
cellopentaose acetate of a molecular weight of 1542. 
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If lignin consists of a chain molecule, the chain can- 
not be very long and must be built up of about 5 to 6 
coniferyl alcohol groups. According to Staudinger, 
the lignin molecule does not possess a threadlike form 
but is approximately spherical in shape. Loughbor- 
ough and Stamm, Junker, and Erbring and Peter 
reached similar conclusions. : 

The knowledge of the molecular weight of lignin is 
of great importance for the elucidation of its structure 
and, consequently, many attempts have been made 
to determine it. When we speak of lignin, we do not 
mean a definite uniform compound such as morphine 
or quinine; the term lignin is a collective term for a 
eroup of highly polymerized compounds of very similar 
chemical properties, in the same sense that cellulose 1s 
a collective term for a series of carbohydrates of the 
same structure, but of different molecular sizes. The 
term lignin is even somewhat broader, because it com- 
prises the lignins of widely different plant materials 
and we know definitely that lignins from deciduous 
woods differ in their chemical composition from those 
from coniferous woods. It is not surprising, therefore, 
that the molecular weights reported in the literature 
vary widely. Molecular weight determinations have 
been carried out by every known chemical and physi- 
cal method, but thus far none has given a satisfactory 
result. By the introduction or the cleavage of known 
groups by means of reactions which take place quan- 
titatively, the lowest possible unit weight for the reac- 
tion used can be determined with fairly good accuracy 
as long as the analytical differences are large enough 
to allow any conclusions to be drawn as to the exact 
number of atoms or groups introduced or removed. 
Thus, by the introduction of one methoxyl group by 
means of diazomethane, the molecular weight of the 
building unit of native spruce lignin was found to be 
840; and that of methanol spruce lignin 861. For an 
alkali flax lignin Beckmann and Liesche found 840, 
calculated from the acyl content of various acylated 
derivatives. Sarkar, on the basis of the amount of 
formaldehyde split off from an alkali jute lignin, found 
830 and Kuerschner, on the basis of the nitrogen con- 
tent, found 422 for spruce nitrolignin. 

Of the physical methods for the determination of 
the molecular weight of lignin preparations, the cryo- 
scopic, ebullioscopic, diffusion, and osmotic pressure 
methods and the ultracentrifuge have been used. The 
results vary between 250 and 11,000. The values vary 
not only with the type of lignin derivative, but also 
with the same lignin when different methods are used. 
Thus, for instance, Stamm and Loughborough found 
for various maple lignin preparations around 4000 by 
the ebullioscopic and osmotie pressure methods, and 
around 10,000 for the same lignin by the diffusion 
method. The higher values were explained as being 
due to the formation of polydispersed solutions, or to 
a departure of the molecule from a spherical shape. 

Gralén, in Hagglund’s laboratory, determined the 
molecular weight of a number of thioglycolic acid 
lignins from spruce and other plant materials by 
sedimentation measurements at different concentra- 
tions, using the Svedberg ultracentrifuge. An average 
molecular weight of 7000 was found for thioglycolie 
acid spruce lignin. Based on a lignin building stone 
of CyH903(OCHs), a degree of polymerization of about 
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36 was calculated. From the sedimentation and dif- 
fusion data, a shape factor of about 5 was determined. 
When the wood was pretreated with dilute alkali or 
acid, the thioglycolie acid lignin had a degree of poly- 
merization of 146, indicating that condensation or 
polymerization had taken place during the pretreat- 
ment. 

The molecular weight of lignosulphonie acids should 
be discussed briefly. The unit weight, when based on 
one sulphonic acid group, depends, of course, upon the 
sulphur content of the acid. The sulphur content, in 
turn, depends on the mode of preparation. Under 
carefully controlled and mild conditions a lignosul- 
phonic acid can be obtained with a sulphur content of 
about 3.5%; this seems to be the. minimum sulphur 
content required to render the lignin soluble. On the 
basis of this sulphur content, a molecular weight of 
954 was calculated by King for a lignosulphonie acid 
building unit. Lignosulphonic acids with a higher 
sulphur content (such as 5 to 7%) have, of course, a 
smaller unit weight. It has been known for a long 
time that the lignosulphonic acids in sulphite waste 
liquor can be separated, by fractional precipitation 
with various bases or electrolytes, into fractions of 
different sulphur contents and different molecular 
weights. The lower the sulphur content, the more 
readily is the lignosulphonie acid precipitated. This 
does not necessarily mean that the lignosulphonic acid 
with the lowest sulphur content has the highest mo- 
lecular weight. It has the highest wnit weight, al- 
though the number of units which make up the ligno- 
sulphonic acid molecule may be smaller than that. of 
a lignosulphonic acid with a higher sulphur content 
and consisting of a larger number of building units. 
No conclusions can be drawn from the molecular 
weights of the lignosulphonic acids in a waste liquor 
as to the molecular weight of the protolignin, because 
degradation or condensation of the lignin may have 
taken place. In general, however, it can be said that 
lignosulphonic acids of a low molecular weight have 
a relatively high sulphur content. That lignosul- 
phonic acid in sulphite waste liquor is a mixture of 
acids of various molecular sizes was clearly shown by 
Erdtman and by Schwabe and Hasner. The latter 
separated a purified ammonium lignosulphonate of 
an average molecular weight of 1865 by fractional 
dialysis into four fractions and obtained 34.9% of 
a lignosulphonic acid with a molecular weight of 
325, 15.9% with 480, 33.9% with 1745, and 15.9% 
with 20,500. 

The dimensions of large molecules’ can be deter- 
mined from the measurements of the area covered by 
a monomolecular layer when spread on a liquid in 
which it is insoluble. Such spreading experiments 
were first carried out by Wedekind and Katz who 
found a layer thickness of about 10 A for phenol 
spruce lignin. Freudenberg found for a sodium lgno- 
azobenzenesulphonate a layer thickness of 20 A, 
whereas Loughborough and Stamm found a film thick- 
ness of 16 A for methanol maple lignin. 

Another physical property which is of importance 
in lignin chemistry is its sorption capacity. Here one 
must distinguish between chemical combination and 
physical sorption. Because of its permutoid charac- 
ter, lignin is capable of combining with bases and 
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acids. This property is encountered even in the prep- 
aration of lignin by mineral acids. When wood is 
treated with supersaturated hydrochloric acid, lignin 
separates as a dark violet brown, almost black, lignin- 
hydrochloric acid addition product which, on treat- 
ment with water, loses the hydrochloric acid with a 
simultaneous change in color to light brown. <A 
similar observation is made in the preparation of 
sulphuric acid lignin. 

The first adsorption experiments with lignin were 
carried out by Wedekind and Garre who found that 
hydrochloric acid beech and oak lignins take up hy- 
drochloric acid and alkali, the values forming a linear 
curve. Whereas the acid could be washed out almost 
completely with water, the alkali was irreversibly 
combined, indicating a chemical combination of the 
base with the lignin. A straight line adsorption curve 
was also obtained with sulphurous acid, of which a 
part was irreversibly combined with the lignin. The 
adsorption of iodine also followed a straight line and, 
because only a part of the iodine could be removed by 
sodium thiosulphate and no hydriodic acid was formed, 
the iodine must have reacted with the lignin through 
addition. The fact that basic dyes are firmly ad- 
sorbed by lignin and acid dyes are not taken up at 
all indicates that lignin possesses a negative charge. 
This is further proved by cataphoretic experiments 
with alkali lignin sols, whereby the lignin migrates to 
the anode. Such sols are readily coagulated by small 
amounts of electrolytes, indicating a very low hydra- 
tion of the lignin particles. Positively charged sols, 
such as aluminum hydroxide sol, precipitate the lignin 
sol. Ammonia is readily adsorbed by acid lignins and 
lignin gels, the amount of ammonia taken up depend- 
ing upon the gas pressure. On dialysis it is completely 
split off again. Neutral salts are not adsorbed by 
lignin. Water vapor isotherms of cuoxam spruce 
lignin were determined by Saechtling and Zocher and 
by Jodl. The latter distinguishes three types of reac- 
tions by which water may be taken up by lignin. 
About 2% of the water is firmly combined, probably 
in the form of hydrate water, and can be removed only 
in a high vacuum at 130°. Another part, the so-called 
lyosorption water (amounting to 2 to 6%), is ad- 
sorbed on the surface of the lignin in the form of lyo- 
spheres; finally, large amounts of water (6 to 25%) 
are taken up through the polycapillary system of the 
lignin, the surface of the molecules is freely exposed, 
A in diameter, with the smaller types predominating. 
In addition to these capillaries, acid and cuoxam 
lignins contain a large number of micropores of ap- 
proximately 2000 A in diameter which, in wood, are 
filled by cellulose. Assuming that the lyosorption 
water covers the lignin in a monomolecular layer with 
a thickness of 2.5-3 A, Jodl calculated a surface area 
of 180 square meters for one gram of cuoxam spruce 
lignin. The same value was calculated from the meas- 
urements of the crystallite cylinder areas found by 
x rays. This large surface area indicates that, in 
lignin, the surface of the molecules is freely exposed, 
thus accounting for the fact that the solid hgnin be- 
haves in reactions like a compound in solution. In 
other words, it reacts throughout the molecule in the 
same way as does the cellulose fiber. The fact that 
lignin adsorbs organic solvents, such as methanol and 
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acetone, with considerable swelling, more readily than 
water indicates that lignin is an organophil compound. 

As is so often the case in lignin research, the results 
of x ray investigations of lignin preparations are con- 
tradictory. While Wedekind and Katz and several 
other investigators could not find x ray diagrams indi- 
cating a crystalline nature for organosolvy lignins, Har- 
ris and co-worker obtained with a sulphuric acid aspen 
lignin and some organosolv maple lignins, x ray pat- 
terns typical for the crystal lattice of organic sub- 
stances with a high molecular weight. Jodl, working 
with a cuoxam spruce lignin, arrived at similar results 
and claimed that lignin is submicrocrystalline. 

On removal of the carbohydrates from wood by 
means of strong mineral acids, about 72% of the wood 
substance is removed. In spite of this loss, there re- 
mains a coherent lignin framework which shows the 
hollow spaces originally filled with carbohydrates. 
The presence of these cavities is shown by the behavior 
of acid and cuoxam lignins under the polarization 
microscope. The double refraction, which Fuchs be- 
lieved he had discovered, was found by Freudenberg 
and co-workers to be a form of double refraction, 
caused by the hollow spaces left on removal of the 
cellulose. By using liquids of increasing refractive 
indexes, the double refraction gradually disappeared 
until a liquid of a refractive index of 1.61 was used. 
In the high refractive index of 1.6 for lignin, Freuden- 
berg saw further proof for the aromatic nature of 
lignin. 

Although most of the compounds synthesized in 
plants are optically active and all formulas thus far 
suggested for spruce lignin contain asymmetric carbon 
atoms, the question of whether or not lignin is optically 
active is still open to discussion. With the exception 
of Wedekind and Garre, who found a considerable 


specific dextro rotation for an alkali lignin, no 
other investigators, using lignin preparations isolated 
under the mildest possible conditions, could detect 
any optical activity. Isolated native spruce lignin 
also showed no sign of optical rotation, as far as the 
dark color of the solution permitted observation. 

Another physical property, not of lignin in general, 
but of lignosulphonic acid must be mentioned. Kirm- 
reuther and co-workers found that unbleached sulphite 
pulp, when exposed to ultraviolet light, showed an in- 
tense violet fluorescence. Because neither cellulose nor 
resins gave this fluorescence, they concluded that it 
was caused by the lignin residue in the pulp. This phe- 
nomenon was further studied by Hagglund, who ob- 
served two different types of fluorescence, a luminous 
and a nonluminous. The former was less stable and 
was destroyed 6n treatment with alkali and reacidifi- 
cation, whereas the latter turned a bright yellow green 
and was restored upon acidification. According to 
Higglund, the fluorescence is caused by the solid 
lignosulphonic acid in the unbleached pulp. Isolated 
lignosuphonic acid also shows a strong deep violet 
fluorescence. Protolignin and other isolated lignin 
preparations show only a weak bluish fluorescense, 
similar to that of bleached cellulose. 

There remain two important physical properties 
which should be discussed—i.e., the ultraviolet and 
infrared absorptions spectra of lignin. Because we 
have an expert in these fields, namely Mrs. Aulin- 
Erdtman who is a specialist in the ultraviolet absorp- 
tion of lignin and related compounds, and Edward J. 
Jones, who opened up the field of study of the infra- 
red absorption of lignin, the author will leave the dis- 
cussion of these subjects to them. 

Recetveo Feb. 1, 1949. Presented at the meeting of the Fundamental 


Research Committee of the Technical Association of the Pulp and Paper 
Industry held at Madison, Wis., Aug. 18-20, 1948. 


Ultraviolet Spectroscopy of Lignin and Lignin Derivatives 


GUNHILD AULIN-ERDTMAN 


Tue first investigations in the field of the 
ultraviolet absorption spectroscopy of lignin were car- 
ried out about 20 years ago. At that time there was 
no definite conception of what contribution this method 
could be expected to make to the chemistry of lignin. 
With our present experience, we are able to see more 
clearly the possibilities and the limits of this kind of 
research in the lignin field. 

In hgnin work, as well as in ultraviolet spectroscopy 
in general, a close integration with purely chemical 
work is essential for progress. The physical theory 
of absorption spectra of molecules is an extremely 
complicated one. In fact, it is so incomplete that it 
is impossible to deduce mathematically the formula 
of even a comparatively simple organic molecule from 


cone AuLIN-ErprMan, Swedish Wood Research Institute, Stockholm, 
Sweden, 


160 


its ultraviolet absorption spectrum. All conclusions 
of this kind are based on our knowledge of the spectra 
of similar compounds. Such conclusions may be easy 
to draw when one is dealing with a pure compound of 
a structural type that has characteristic and well- 
known spectra. However, in the case of lignin, con- 
ditions are not as simple because of the special prop- 
erties of the material. 

This review will deal with softwood lignin only. The 
main obstacle in lignin spectroscopy, as well as in 
lignin chemistry in general, is the impossibility of 
dissolving at least the main part of the very reactive 
material without simultaneously changing its structure 
in some unknown way. Every conceivable method for 
accomplishing the dissolution of the lignin in an un- 
changed state has been tried so that the chances for 
success are certainly minute. One must draw the 
conclusion that at least the bulk of the material has 
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a very high molecular weight or is chemically com- 
bined with some other constituents of the wood. 


Another difficulty arises from the polydispersity of 
the soluble lignin derivatives. These preparations all 
consist of a mixture of molecules of different size, 
most probably polymers of structural units of a few 
similar types. Unless one is able to remove the 
smaller polymers from the material, the influence of 
the end groupings on the spectrum will be considerable. 


Furthermore, it is necessary to take into considera- 
tion the possible existence of different building stones 
in the lignin. Regarding the softwoods, there is still 
no definite evidence against the view that the lignin 
is built up mainly from identical building stones, 
although these may be combined in different ways. In 
1933, Hillmer (1) claimed to have proved the identity 
of the building stones by his spectrographic investiga- 
tions. He expressed this opinion in the following 
words: “Ein grosses Molekiil namlich, dass aus ver- 
schiedenartigen aromatischen Einzelelementen zusam- 
mengesetzt ware, musste, sofern diese kein konjugiertes 
System bilden, auf Grund der optischen Additions- 
gesetze eine sehr verwaschene Absorptionskurve auf- 
weisen.” His conclusion regarding the identity of 
the building stones of sprucewood lignin must still be 
regarded as mainly correct, though it was rather bold 
at the time since his spectra were after all rather 
“Vverwaschen”! However, even with our present day 
absorption curves of the best lignin preparations, we 
cannot avoid assuming the existence, at least in the 
lignin derivatives, ef a minor amount of dissimilar 
structural units. 


Most of the reactions that occur in the lignin mole- 
cule during its isolation from the wood presumably 
take place in the nonaromatic parts of the molecule. 
Hence, one would not expect these different lignin 
derivatives—such as acetic acid lignin, lignosulphonic 
acid, methanol lignin, and the like—to have very dif- 
ferent spectra; much less so, different preparations of 
the same kind. However, if lignin is isolated from 
wood by means of the different methods described in 
the literature and the absorption spectra of the dif- 
ferent preparations are determined, one will find great 
differences between the curves, even if the mildest 
possible isolation conditions are used in each case. 
Figure 1 is an example of such a group of absorption 
spectra and gives a good illustration as to what dif- 
ferent materials can be called lignin. Side by side 
with the ordinary analytical methods, the spectro- 
scopic method should be used much more than is 
actually the case for characterizing different lignin 
preparations and selecting the ones suitable for further 
investigation. 


The lignin preparations, the spectra of which are 
shown in Fig. 1, were all freshly prepared except the 
“native lignin,” which was kindly supplied by Brauns 
and which, at the time of this investigation, was about 
two years old. The e-values of the curves are based 
on the equivalent weight of each preparation, calcu- 
lated according to the methoxyl content. (e, therefore, 
is not a real molar constant in this case.) The meth- 
oxyl content has turned out to be a rather good index 
of the content of benzene nuclei in the various lignin 
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preparations, the value of « in the 280 mmu maximum 
being fairly constant. In some cases, however, there 
Is a marked deviation from the normal state, the 
maximum being too high or too low. The preparations 
with the high maxima have been prepared by methods 
involving the use of strong mineral acids or other 
rather drastic conditions, in which some methoxyl may 
have been split off. Another explanation may be that 
the preparations contain some reaction products de- 
rived from carbohydrates and formed during the isola- 
tion process, which are difficult to separate from the 
lignin material and absorb light of the same wave- 
length. The low value of the maximum in the case of 
ethanol lignin is due to the ethoxyl groups being split 
off with the methoxyls in the analysis. 
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Methods of preparation: Butanol lignin, H. Y. Charbonnier, 
Paper Trade J. 114, No. 11: 33 (1942); Acetic acid lignin, H. 
Pauly, Ber. 76: 868 (1943); Native lignin, F. Brauns, J. Am. 
Chem. Soc. 61: 2126 (1939); Chloral lignin, A. Ogait, Cellu- 
losechemie 22: 17 (1944); Ethanol lignin, B. Holmberg and 
S. Runius, Svensk Kem. Tidskr. 37: 195 (1925) (yet 6 hours 
and 0.5 N hydrochloric acid); lignosulphonic acid, see text. 


Figure 1 serves as a warning for increased caution in 
choosing preparations for the investigation of the 
properties and structure of true lignin. Now the 
question is how to choose in order to find the prepara- 
tions with the fewest and least severe alterations from 
the original hgnin structure. 


Some guidance is given by the color of the prepara- 
tions. Since the lignin in the wood is very light or 
colorless, dark preparations are bound to have under- 
gone changes, these changes being more severe the 
darker the color of the material. The ultraviolet ab- 
sorption curves of the dark lignin preparations are 
always flat, whereas the light ones show steep curves 
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with sharper maxima and minima, their curves being 
more similar to those of pure aromatic substances. 
In this respect lignosulphonic acids are outstanding 
among the lignin preparations, a fact which has been 
shown by Hagglund and Klingstedt (2, 3) and pointed 
out by Stamm, Semb, and Harris (4). 

The lignosulphonic acid, the absorption curve of 
which is shown in Fig. 1, is lighter and has a steeper 
ultraviolet spectrum than most other lignosulphonic 
acid preparations investigated. It was prepared ac- 
cording to Kullgren (5) from sprucewood by using a 
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Fig. 2. Effect of renewed sulphonation of lignosulphonic 


acid from low sulphonated wood 


sulphite cooking acid of pH 5 under mild conditions 
so that most of the lignin remained undissolved. The 
waste hquor was discarded, and the solid wood mate- 
rial treated with 0.01 N hydrochloric acid in order to 
substitute hydrogen ions for the calcium ions. The 
free lignosulphonic acid obtained was then dissolved 
by treatment of the material with hot water (80 to 
90°C.), purified by precipitation with an organic base, 
and treated again with sulphite cooking acid until 1 
sulphur atom per 2.1 methoxyls had been introduced. 

Figure 2 lends additional support to the assumption 
that this preparation is of true lignin character. In 
this diagram the same spectrum is shown together with 
that of the original lignosulphonic acid, from which 
the other preparation was obtained by further sul- 
phonation. The third spectrum on the diagram is that 
of another lignosulphonic acid preparation obtained 
from the same starting material by a still stronger 
additional sulphonation. A comparison of the spectra 
shows that no very great change of the absorption has 
resulted from the second sulphonation (6) although 
the sulphur content has increased to almost three times 
the original value. Therefore, at least the secondary 
sulphonation probably takes place in the nonaromatic 
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parts of the molecules, and we have no reason to as- 
sume that that is not aiso the case in the primary 
sulphonation. 

What has been accomplished thus far regarding the 
elucidation of the structure of lignin by means of 
spectroscopic methods? This question is rather hard 
to. answer, because of the developing correlation be- 
tween this method and purely chemical ones. How- 
ever, the author will point out some cases in which 
spectroscopic data have been of great help or even 
laid the basis for establishing the conclusions made. 

In the first place the author would like to mention 
the definite proof of the aromatie nature of lignin in 
wood. No chemical investigation has been so con- 
clusive in establishing this fact as have Lange’s (7) 
ultraviolet absorption measurements on the native 
wood. 

Even up to the present, some wood chemists have 
doubted the existence of an aromatic lignin in the 
wood. Instead, they have held that the aromatic 
lignin is a secondary product, arising as a reaction 
product from some nonaromatic lignin precursor in 
the wood. Now it so happens that carbohydrates do 
not absorb ultraviolet light in the easily accessible 
region, and aromatic accessory constituents of the 
wood can be removed easily by extraction with organic 
solvents. Hence, if the remaining wood shows an 


Fig. 3 


absorption maximum of about 280 mmu, such absorp- 
tion must be due to lignin and will prove the aromatic 
character of lignin in wood. 

The technique which Lange used was developed by 
Caspersson (8) for other purposes and consisted of 
ultraviolet microscopy of thin wood sections in an 
apparatus permitting the use of ultraviolet light of 
different wavelengths, a precise, controlled focusing 
of the specimen, and the measuring of the intensity of 
absorption by the use of a multistep rotating sector. 

Figure 3 shows one of Lange’s photomicrographs of 
spruce wood at 280 mmu. The strong absorption of 
the light in some parts of the tissue shows beyond 
doubt the existence of an aromatic compound in the 
extracted wood. By measuring the intensity of ab- 
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sorption at a certain point in the wood section at dif- 
ferent wavelengths, Lange constructed the absorption 
curve for the solid lignin, which is shown on Fig. 4 
(7) together with the spectra of some model ie 
stances, also determined on the solid material. The 
similarity between the lignin curve and that of dihy- 
drodehydrodiisoeugenol is evident and indicates a 
structural similarity between the two. However, this 
similarity between the spectra must not be over em- 
phasized because of our very limited knowledge of the 
spectra of solid substances. Several substances may 
exist which will fit just as well as lignin models. A 
large amount of work remains to be done in this field 
Aefore one can draw ‘definite conclusions about the 
structural details from the experimental data. 

Lange (9) has been able to estimate roughly the 
proportion of lignin in different parts of the cells by 
assuming the same absorption power for lignin as for 
dihydrodehydrodiisoeugenol at 280 mmu. For the 
compound middle lamella he found about 70%, this 
proportion gradually decreasing toward the lumen of 
the cell. The distribution of the lignin is shown 
roughly in Fig. 5. By integrating over the complete 
volume of the cell he calculated the over-all lignin 
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content in the wood. The figure he found for spruce 
was 27 to 30%, which is certainly more exact than 
could be expected from such as estimation. 

These investigations have been carried on in dif- 
ferent directions. By studying the dichroism, Lange 
(9, 10) has found that the lignin molecules are oriented 
in the wood and that this orientation gradually dis- 
appears during the sulphite cooking process. He has 
also been able to show that the sulphite cooking liquor 
starts its attack in the middle lamella and that the 
absorption curve of the lignin is only slightly altered 
during the sulphonation (9, 10). 

By Lange’s work the old argument about the aro- 
matic structure of lignin in wood has been settled 
definitely. This structural type for lignin has for a 
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long time been pointed to by ultraviolet spectrosco- 
pists, their assumption being based on spectroscopic 
evidence from soluble lignin preparations. The ben- 
zenoid type of these preparations was proved by the 
pioneer work of Herzog and Hillmer (11) and Hagg- 
lund and Klingstedt (2, 3). Only the step from these 
to the original lignin needed confirmation. 

Spectra of solid substances still being very incom- 
pletely known, we have to consider work on soluble 
lignin derivatives for more detailed information re- 
garding the structure of lignin. Herzog, Hillmer, and 
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Fig. 5. Distribution of lignin 


their co-workers did not stop at proving the existence 
of aromatic nuclei in the hgnin derivatives. In order 
to find out how these benzene rings were substituted, 
they carried out systematic absorption measurements 
on a large number of benzene derivatives with sub- 
stituents in different positions. This work enabled 
them to state (12) that spruce lignin is a derivative 
of a divalent phenol, namely pyrocatechol, a result 
agreeing very well with the evidence obtained in pure 
chemical research. In later model investigations 
carried out by Hibbert and others, this work has been 
confirmed. 


Some years ago an attempt was made (13) to 
further characterize the lignin molecule in connection 
with Freudenberg’s well-known model structural for- 
mula for softwood lignin. Figure 6 shows the struc- 
tural relationship between three molecules, the right 
one being Freudenberg’s macromolecule. The struc- 
ture of the monomer is changed stepwise through the 
dimeric intermediate to the polymer. It should be 
noticed that the first step involves exactly as great a 
change as the last one, half of the linkages being 
formed in the first step and the other half in the last 
one. A corresponding stepwise change in the absorp- 
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tion spectra is to be expected between the two low 
molecular model substances and lignin, if the macro- 
structure is a good formula for lignin. In Fig. 7 the 
values of « are calculated per phenylpropane unit (or 
rather per molecule, per half molecule, and per meth- 
oxyl, respectively) in order to facilitate the compari- 
son. The agreement with the theory is fairly good as 
far as wavelengths below 300 mmu are concerned, indi- 
cating the possibility of a Freudenberg-type formula 
for part of the lignin. However, it will probably not 
be possible to distinguish between, for example, 5- and 
6-membered oxygen rings by this method as long as 
we do not know the exact spectrum of lignin. The 
author also wants to point out that the inflexion in the 
lignin preparation curve at about 320 mmu does not 
correspond to any similar feature in the spectra of 
the model substances. 


Figure 7 can also be used for discussing Freuden- 
berg’s (14) assumption that the sulphonation of lignin 
consists in the opening up of furan or pyran rings. 
If that hypothesis were correct, the dimer containing 


ts i i 
fz fe ey 
CHy cH, —CcH 
O aah chs chs 
CH30 CH CH30 cn CH30 cH 
cue, O—cH O—CH 
CHs CH CH 
cH30 CHy 


2 o—CH O—CH 
OH OH 


o— 
Dihydro dehydrodi- 


Dihydro eugenol f 
-isoeugenol 


Macromolecule 


Fig. 6 


no oxygen ring should be a better intermediate than 
dihydrodehydrodiisoeugenol, which is not the case. 
The difference between the spectra of the two dimers 
discussed being rather great, we would also expect a 
significant difference—for example, in the intensity of 
the maximum—between the spectra of lignosulphonic 
acids of different degrees of sulphonation, if an oxygen 
ring were actually split for each sulphonic acid group 
introduced. As was shown by Erdtman (6), and 
Lange (9, 10), however, no such difference is found 
(see also Fig. 2). 


All the lignin derivatives thus far investigated differ 
markedly from simple aromatic substances in showing 
a gradually diminishing absorption intensity above 
280 mmu, instead of the sharp limit of absorption 
power toward longer wavelengths which is intrinsic for 
the latter. However, this bump (see Fig. 1) in the 
lignin derivative spectra is less marked, the milder 
the conditions employed in their preparation. Hence, 
one would be tempted to believe that it is derived from 
structural details not existing in the protolignin but 
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resulting from some reactions during the isolation 
process. Of course, that is only a guess, as we do not 
know the spectrum of protolignin in solution. Un- 
fortunately, it is not yet possible to draw definite 
conclusions from the small wave existing in the spec- 
trum of solid lignin (Fig. 4). 


An example of the influence of drastic isolation con- 
ditions is shown in Fig. 8, where the speetrum of the 
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reference lignosulphonic acid can be compared with | 
that of a purified specimen of lignosulphonic acid from 
a technical rayon pulp cooking liquor. The absorption 
of the latter preparation is much higher above 300 
mmu than that of the reference acid, so that at least 
this difference must be interpreted as a secondary 
phenomenon. A possible explanation would be that 
under the strong acid conditions in the rayon pulp | 
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cooking process, water is split off from the lignin mole- 
cule, giving rise to double bonds in conjugation with 
the benzene rings. 
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Fig. 9 


In any case, it is evident that at least the isolated 
lignin derivatives contain some kind of larger chromo- 
phores (13, 15) than optically insulated benzene rings, 
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though the proportion of these large chromophores 
must be small, since the absorption coefficient at about 
320 mmu is relatively low. Hence, when, in 1931, 
Herzog and Hillmer (11) declared that double bonds 
conjugated with the benzene rings were excluded in 
lignin, they were at least mainly right. 


Finally, the author would like to mention a few data 
regarding the influence of the pH value of the solvent 
on the absorption spectrum of some lignin preparations, 
although these investigations have only been started. 
Figure 9 shows the ultraviolet absorption curves of a 
few lignin preparations in neutral and in alkaline 
solvents. Considering each derivative separately, one 
will find that, in alkaline solution, the minimum has 
shifted toward higher e-values and longer wavelengths. 
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Fig. 10.  Lignosulphonic acid from sulphonated wood in 
aqueous solutions 


Moreover, the extinction coefficient above 300 mmu 
has increased corresponding to a strong darkening of 
the solution. A similar effect was reported by Hagg- 
lund and Klingstedt (3) in 1931 and by Goslawski and 
Marchlewski (16) in 1935, the latter working with 
pine lignin. 


Figure 10 shows a series of spectra of the same 
lignosulphonic acid preparation at different pH’s, in- 
dicating a gradual change in the spectrum with in- 
creased alkalinity. This change, which does not 
include the maximum, is at least partly reversible 
through neutralization. In 1947, Lemon (17) pub- 
lished a similar investigation of several phenolic com- 
pounds. In all cases, he found intensification of the 
absorption and shift of the maxima toward longer 
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wavelengths, these changes being largest with p-hy- 
droxyketones and p-hydroxyaldehydes. In Fig. 11 a 
similar alkali-effect on the spectra of our lignin model 
substances is demonstrated. The wave-length shift in 
the long wave maximum is roughly proportional to 
the content of phenolic hydroxyls in the substances 
concerned. In the case of lignin preparations, how- 
ever, the position of the maximum is practically un- 
changed in all cases thus far investigated. Hence, 
they probably contain very little phenolic hydroxyls. 


4.5 T 
as 
i 
CH 
its 
CH30 Vea 
4.0 o—cH — OS™ 
att — in ethanol 
36 2 “> in O.OIN NaOH 
ww 
wo 
Do 
lo} 
3} 
3.0 
ee 
ie 
cH, 
ae 
23) in ethanol 
in O.O1N NaOH 
2.0 ; 
200 250 300 350 400 
Mmu 
Fig. 11 


In the case of lignosulphonic acid this is, of course, 
strong evidence against the ring-opening theory of the 
sulphonation mechanism. 

Brauns’s so-called native lignin (18), containing an 
appreciable amount of phenolic hydroxyls, also acts 
like a true phenol in respect to the influence of an 
alkaline medium on its ultraviolet absorption spec- 
trum (Fig. 12). An even greater change is found in 
the case of the lignosulphonic acid prepared from 
native lignin. However, this may not be representa- 
tive for all of the material, because only 20% (black 
spruce) and 60% (western hemlock), respectively, of 
the native lignin was dissolved during the cooking 
process. 

Like lignin chemistry in general, the spectrochem- 
istry of lignin is a field of research where rapid and 
definite results are not lhkely to be obtained. On the 
contrary, one soon finds how cautious one must be in 
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interpreting experimental data and how necessary it is 
to repeat and control preliminary results before draw- 
ing definite conclusions. 
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The Infrared Spectrum of Native Spruce Lignin 


EDWARD J. JONES 


The infrared spectrum of the native spruce lignin of 
Brauns was determined in film form and in Nujol dis- 
persions from 3700 to 720 em, * Bands arising from 
hydroxyl and aromatie and aliphatic carbon-hydrogen 
groups are identified, and an aldehyde or keto earbonyl 
group in low proportion is established as the source of a 
weak band at 1663 em. through comparison of the spec- 
tra of its methylation products. Tentative evidence indi- 
cating the aromatic and aliphatic carbon-oxygen source of 
other bands is given. Fractionation of native spruce 
lignin and comparison of the spectra of the fractions 
showed variation only in the strength of the carbonyl band. 
The spectra of five lignin preparations from spruce are 
compared and are shown to be basically similar; the spec- 
trum of native aspen lignin was found to be quite dif- 
ferent. Examination of a large number of so-called model 
lignin compounds failed to reveal any over-all spectral 
similarity to lignin. A group of carbohydrate and tannin 
materials were examined and their spectra contrasted with 
the lignin spectrum. 


THE development of a new tool capable of aid- 
ing in elucidating the structure of lignin, the amorphous 
binding component of woody tissue, should be of par- 
ticular value at this stage of intensive but inconclusive 
work on the subject. It was from this viewpoint that 
the present investigation of the application of infra- 
red spectroscopy in this field was undertaken. 

The importance of infrared spectroscopy in or- 
ganic chemistry rests upon the fact that the natural 
frequency of vibration of most organic groups falls in 
the range of infrared radiation. An organic compound 
exposed to such continuously varying monochromatic 
radiation will therefore absorb energy in “bands” 
corresponding to these natural frequencies in the so- 
called fundamental vibration region from 2.5 to about 
25 mu. The atomic masses involved and the strength 
of the elastic bonds are the determining variable as 
regards the values of these resonant frequencies. If 
these quantities are precisely known, the permissible 
resonant frequencies can be mathematically predicted. 
Such mathematical prediction of absorption spectra 
is not yet possible in any but the simplest or most 
symmetrical molecules, so that it is necessary, in going 
beyond this point, to rely upon empirically established 
fundamental absorption frequencies of specific chemi- 
cal groups. 

Native spruce lignin, as prepared by Brauns (1), 
was selected as the basic material for this investiga- 
tion, on the basis that it represents the lignin of the 
wood as isolated by neutral solvents (ethyl alcohol 
or dioxane) and because of the availability of exten- 
sive chemical characterizations. Its chief weakness 
is that it represents less than 10% of the total lignin 
content of the wood. 

In approaching the study of the infrared spectrum 
of lignin, a major problem was anticipated in finding 
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suitable methods of preparing lignin samples for study, 
since very few solvents have sufficiently low absorp- 
tion in the infrared to be useful. However, it was 
found that very satisfactory films could be prepared 
by evaporation onto salt plates in the case of native 
lignin and other soluble materials. Although dioxane 
is the most useful lignin solvent, dioxane solutions 
gave very poor results because of the high interfacial 
tension between the dioxane solution and the salt. 
However, it was found that, by filling a shallow cup 
comprised of a metal ring and salt plate Ppase with 
absolute ethyl aleohol, adding a small proportion of 
dioxane solution, and allowing evaporation to take 
place slowly, the lignin was deposited as a strongly 
adherent clear film. The films thus prepared were 
nearly transparent to visible light and showed excellent 
resolution of the infrared bands. 

With insoluble products, it was necessary to use 
mulled dispersions in Nujol. The most satisfactory 
absorption characteristics for lignin preparations were 
obtained from 10 to 25% dispersions spread as capil- 
lary films between salt plates. The aliphatic C—H 
regions are, of course, obscured by the oil. 

A Model 12-B Perkin-Elmer spectrometer equipped 
with a General Motors breaker type amplifier and a 
Brown strip recorder was used in this work. A sodium 
chloride prism was employed to cover the range 2.5 
to 14 mu. The instrument was operated in a room 
maintained at 80°F. and below 30% relative humidity. 
The wave-length scale was calibrated from the data 
of Oetjen, Kao, and Randall (2) for water vapor, 
ammonia, and carbon dioxide, and atmospheric bands 
superimposed on each recording were checked for 
constancy of calibration. Open-path (Jo) and sample- 
in (IJ) energy curves were recorded for each run, and 
transmission data (7 = I/Ig * 100) were computed 
manually except for the 1200 to 2000 cm.~' water- 
vapor region, where a mechanical computer, an adapta- 
tion of the IPC mechanical integrator (3), was em- 
ployed. 

The absorption spectrum of native spruce lignin as 
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obtained from a thin film is shown in the accompanying 
figure. The plot is on the basis of percentage trans- 
mission against frequency expressed as the wave 
number in reciprocal centimeters. The chart covers 
the range 2.7 to 14 mu, which is approximately the 
maximum useful extent of the sodium chloride prism. 

An identical spectrum is obtained in Nujol dis- 
persions, with the exception of the three bands shown 
as broken lines. These appear in the film but not in 
Nujol. Although there is evidence to indicate that 
they may be due to absorbed dioxane, this has not 
been conclusively demonstrated. 

A basic philosophy that has been adopted in the 
study of this spectrum is that, in this initial phase, it 
is highly desirable to restrict interpretation to direct 
spectrochemical evidence and not to lean any more 
than necessary on chemical data for support. 


From this standpoint, the first question to be raised 
was with regard to the homogeneity of the material 
being studied. Evidence on this point was gained 
through fractional precipitation of the native lgnin 
and comparison of the infrared spectra of the fractions 
obtained. Six fractions of approximately equal size 
were separated by addition of benzene and petroleum 
ether to a solution of the lignin in dioxane. Each 
fraction was thoroughly washed, redissolved, and 
reprecipitated under identical conditions. 

The infrared spectra of these fractions as deter- 
mined by the standard film technique revealed a very 
interesting relationship. On a quantitative basis, with 
the exception of the bands in the carbonyl region, the 
infrared spectra of the fractions show only slight and 
nonspecific variations from the spectrum of the orig- 
inal native lignin. A definite progressive change in 
the relative strength of the 1655 to 1665 cm.~? band, 
which will be shown to be produced by an aldehyde 
or keto carbonyl group, is quite apparent, however; 
it is very weak in the most soluble fraction and rela- 
tively strong in the least soluble fraction. 

The fact that the infrared spectra of the fractions 
are essentially identical, except for the carbonyl band, 
definitely shows that this separation has not been 
effected through major chemical differences. Whether 
the observed variation in carbonyl proportion is in 
itself sufficient to produce the fractionation must 
remain an open question until a reliable method for 
measuring molecular weight can be applied to such 
fractions. If the fractionation is primarily on the 
basis of molecular weight, which is much more prob- 
able, these results would seem to indicate that poly- 
merization of hgnin monomers cannot be through the 
carbonyl group. 

The important conclusion with respect to the 
present investigation of infrared spectra is that the 
basic pattern of the absorption spectrum of native 
spruce lignin is found to be preserved through this 
fractionation. When this is added to the findings 
that the same characteristic pattern is obtained from 
total spruce lignin preparations isolated by a number 
of different methods, and that this spruce lignin spec- 
trum is readily distinguishable from the spectra of 
all other materials run, the evidence is rather strong 
that the term “lignin” does designate a unique and 
basically homogeneous structure. 
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In order to obtain a background for valid inter- 
pretation of the lignin spectrum, it was necessary to 
build up a reference library of spectra of compounds of 
known structure. The infrared spectra of many or- 
ganic compounds have been published, and empirical 
charts have been drawn which show the principal 
absorption bands of many organic groups, among the 
most important of such reviews being those of Wil- 
liams (4) and Barnes and co-workers (5). However, 
the lack of standardization of instruments and meth- 
ods of presentation of data made it highly desirable 
to work directly from spectra obtained on one instru- 
ment, as supported by the accumulated data in the 
literature. In addition, the spectra of many of the 
compounds of direct interest in the lignin field have 
not been published. By use of the large number of 
highly purified samples that have been accumulated 
at the Institute and with the generous assistance of 
Holger Erdtman of Kungl. Tekniska Hogskolan, 
Stockholm, who gave samples of a number of dieugenol 
and diisoeugenol type compounds that have been syn- 
thesized in his laboratory and used in extensive ultra- 
violet studies, it has been possible to establish a siz- 
able album of spectra that illustrate many of the 
structure-absorption relations in which we are inter- 
ested. The compounds of known structure examined 
were: benzene, toluene, ethylbenzene, phenol, vanillyl 
alcohol, vanillin, eugenol, eugenol methyl ether, iso- 
eugenol, isoeugenol methyl ether, flavanone, benzyl- 
ideneacetophenone, quercetin, conidendrin, tetrahydro- 
dehydrodieugenol dimethyl ether, inactive guaiaretic 
acid dimethyl ether, a-(3,4-dimethoxypheny]) -8-(3- 
propyl-5,6-dimethoxyphenyl) propane, dihydrodehy- 
drodiisoeugenol methyl ether, dehydrodiisoeugenol 
methyl ether, and pinoresinol dimethyl] ether.* 


In comparing the spectra of these compounds of 
known structure with the illustrated spectrum of na- 
tive lignin, two generalizations are at once apparent. 
The first is the relative simplicity of the lignin absorp- 
tion curve. This is a known characteristic of the 
spectra of high polymer materials; the large number 
of primary and secondary linkages apparently sup- 
presses many of the normal modes of vibration of the 
simple building unit without seriously impeding the 
resonant vibration of the major chemical groups (6). 
The second basic conclusion is that it is futile to try 
to compare the infrared spectrum of an unknown 
material with those of known compounds and state 
that the spectrum of the unknown is “like” that of a 
particular compound unless the two curves are iden- 
tical or nearly so. Since lignin is obviously quite 
different from any of the simple compounds studied, 
it is not surprising that its infrared absorption curve 
cannot be even closely matched with any of the other 
curves obtained. 


The spectra determined in this study were found to 
comply closely with the general empirical rules of 
group-chemical absorption band relations given in the 
literature. The most important conclusion reached, 
however, was that these rules must be weighed in terms 


_* The complete infrared spectra of these and all other materials men- 
tioned in the paper are available in the original dissertation. It is 
desired to thank Professor Erdtman and all others who so generously 
contributed samples for this work. 
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of relative invariability. This is taken into account 
in the following interpretation of the native spruce 
lignin spectrum. 


Possibly the most invariant bands to be found in 
the infrared spectrum are the pair occurring at 1600 
and 1500 cm.~! in aromatic compounds. These are a 
function of the aromatic nucleus and are only shghtly 
shifted by type or degree of substitution. Their rela- 
tively strong appearance in the lignin spectrum may 
be justifiably taken as evidence of the basic aromatic 
nature of the material. 


Although aliphatic C—H bands are somewhat less 
sharply denoted, the.combination of several definite 
bands in the 3000 to 2800 cm.—! region, accompanied 
by proportionally strong bands in the 1480 to 1350 
cm.~* region, appears sufficient to establish the pres- 
ence of saturated aliphatic groups. The relative 
strength of such bands in these sections of the lignin 
spectrum indicates a fairly large proportion of satu- 
rated C—H groups in the material. Although the rela- 
tive number and strength of such bands are known to 
vary considerably with the degree of hydrogen sub- 
stitution (=CH, —CH»2, —CHs), we are not pre- 
pared to attempt any such differentiation in the lignin 
spectrum at present. 


% 


Transmission, 


Infrared Spectrum of 
Native Black Spruce Lignin 


Frequency, cm. 
Fig. 2 


A third group that is sufficiently unique in its 
mass-bond strength properties to command a com- 
paratively “free channel” is the hydroxyl group. Ab- 
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sorption bands appearing in the range 3700 to 3100 
em.~' may be taken as strong evidence for the pres- 
ence of OH groups (in compounds free of nitrogen, 
where NH groups absorb.in this region). Free hy- 
droxyl groups, as found in gases or dilute solutions, 
produce sharp bands in the 3700 to 3500 cm.~! region. 
The shift of such bands to lower frequency in concen- 
trated solution and solids is one of the most funda- 
mental demonstrations of hydrogen bonding. The 
broad strong band in the lignin spectrum at 3350 em.~1 
may then be assigned to hydroxyl groups exhibiting 
rather strong hydrogen bonding. The poor dispersion 
of the sodium chloride prism in this region may well 
be responsible for the lack of resolution of this band 
into several minima that might be produced by vary- 
ing types of hydroxy] groups of varying degree of 
bonding. 

Beyond this point it is necessary to substantiate 
assignment of different bands in the spectrum to 
specific groups with more direct evidence. To this 
end, the various methylation products of native spruce 
lignin have been most useful. 


The weak but definite band that appears in the 
lignin spectrum at 1663 cm.—! falls in a region com- 
monly associated with aldehyde or ketone carbonyl 
groups or aliphatic double bonds. The fact that this 
band is absent in the spectrum of methyl alcohol— 
hydrochloric acid methylated native lignin clearly es- 
tablishes this band as that of an aldehyde or ketone 
carbonyl group. The fact that it is unchanged by 
diazomethane or dimethyl sulphate methylation adds 
no further information since it has been shown by 
work on simple compounds that enolization does not 
affect absorption in this region (7). 

In the discussion of carbonyl absorption, attention 
should be given to the interesting plateau in the lignin 
spectrum from 1730 to 1700 cm.~?! This is the normal 
absorbing region of acid or ester carbonyl groups. This 
structure persists throughout the six methylated lignin 
spectra with the appearance in the case of the methyl 
alecohol—hydrochloric acid treated products of a mini- 
mum at about 1710 cm.~1 

The proportionate disappearance of the 3350 cm.~? 
band with methylation confirms the identification of 
its hydroxyl group origin. 

Additional but less specific information was gained 
from the spectra of the methylated samples: 


The fact that the over-all spectra of these products 
were very similar to that of the native lignin indicates 
that no fractionation or drastic structural changes 
took place in the various treatments. 


The small but consistent gain in absorption at about 
1460 to 1465 em.—* indicates that this absorption must 
be at least partially due to the CH3 unit in the meth- 
oxyl group. 

Bands appearing below approximately 1400 cm.~? 
are as likely to originate from vibrations arising from 
general molecular structure as from specific groups 
and, therefore, must be interpreted with caution. 
However, aromatic or unsaturated carbon to oxygen 
linkages are known to give rise to bands in the region 
1260 to 1190 cm.~' The strong bands within these 
limits in the lignin spectrum at least suggest these 
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eroupings as their source, and a slight but consistent 
change in the region on methylation indicates the 
contribution of the new methoxyl groups. 

Saturated carbon-oxygen-carbon linkages are com- 
monly found to produce bands in the 1125 to 1075 
em.—! region. Although the absorption in this case is 
uncertain because of the unknown origin of the 1122 
em.~! band, methyl sulphate methylation produces a 
definite increase in the absorption in this region. 

To summarize the conclusions reached with respect 
to the hgnin spectrum: 


The pair of strong bands at 1598 and 1512 cm.~? 
in the lignin spectrum are identified as characteristic 
of the aromatic nucleus on the basis of strong em- 
pirical evidence. In like manner, the bands at 2900 
and 2830 em.~! and 1454 and 1425 cm.~! are assigned 
to a moderately high ratio of saturated aliphatic C—H 
groups. The 3350 em.—! band is positively identified 
as being derived from hydroxyl groups by its progres- 
sive disappearance on methylation. The 1663 cm.~? 
band is demonstrated to represent an aldehyde or keto 
carbonyl group through its removal on methyl] aleohol— 
hydrochloric acid methylation. Evidence suggesting, 
but not proving, the aromatic C—O and saturated 
C—O origin of some of the bands in the 1260 to 1075 
cm.—! range has been discussed. 

This is as far as can be gone at present in identify- 
ing the source of the absorption bands in the native 
lignin spectrum. Further work will bring out other 
chemical structure—absorption spectrum relations, but 
a number of bands, particularly at the lower frequen- 
cies, will undoubtedly have to be assigned to general 
characteristics of the material, rather than to specific 
groupings. 

In going to the next major application of the infra- 
red spectrum—its use as a “fingerprint” of a material 
—all the absorption bands assume nearly equal im- 
portance. 

A start has been made toward the comparison of 
the native lignin spectrum with spectra of lignins iso- 
lated by other methods and with spectra of other re- 
lated materials. Because of the insolubility of many 
of these preparations, most of the comparisons are of 
spectra obtained with Nujol dispersions. 

Klason, Willstiatter, alkali, periodate, and Freuden- 
berg spruce lignins were examined in Nujol. The 
spectra obtained were surprisingly similar to that of 
native spruce lgnin in Nujol. The spectra of the 
Willstatter and periodate lignins were practically 
identical; that of the alkali lignin was very similar 
except for the noteworthy absence of the 1663 cm.~1 
carbonyl band; Klason lignin showed almost complete 
absence of hydroxyl bands and no carbonyl band, but 
was very similar in other regions; the spectrum of 
Freudenberg lignin showed several important varia- 
tions among the unidentified bands. 

The spectrum of native aspen lignin, on the other 
hand, although showing a generally similar pattern 
to that of native spruce lignin, was found to be con- 
siderably more complex. There is a far greater differ- 
ence between the spectrum of this native hardwood 
lignin and native spruce lignin than there is within 
the group of the six spruce lignins isolated by different 
methods. 
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The Northern Regional Research Laboratory of the 
Department of Agriculture very generously supplied a 
sample of the synthetic material known as Russell 
lignin. Although the spectrum of this material shows 
a number of bands at approximately the same fre- 
quencies as found for native spruce lignin, such as the 
aromatic nucleus pair, aliphatic C—H and hydroxyl 
bands, etc., the spectra show quite marked differences. 
The most striking example is the very strong carbonyl 
band of the synthetic material—comparable in strength 
with that of vanillin. 


Erdtman included in the set of samples furnished 
us an interesting series of three barium lignosulpho- 
nates of varying sulphur content. The spectra of 
these materials as determined in Nujol dispersions, 
particularly for the low sulphur (4.2%) sample, were 
very similar to the spectrum of native spruce lignin. 
The outstanding evidence obtained from the series 
was the disappearance of absorption bands in the 
carbonyl region with increasing degree of sulphona- 
tion. 


Samples of purified chestnut, quebracho, and red- 
wood tannins and redwood phlobaphene were run as 
films from dioxane-ethyl alcohol. The partial insolu- 
bility of several of the group did not prevent prepara- 
tion of uniform dispersions. 


For the first time a group of materials was found 
whose spectra were of the same general type as lignin, 
as contrasted with low-molecular weight crystalline or 
liquid compounds. The spectra were quite distin- 
guishable among themselves and from the spectrum 
of lignin, however. The outstanding features of inter- 
est are the very strong acid or ester carbonyl band in 
the chestnut tannin curve and the weak plateau effect 
in this region in both the quebracho tannin and the 
redwood tannin and phlobaphene spectra. No defi- 
nitely significant difference could be found between 


the redwood tannin and phlobaphene absorption 
curves. 


It is believed that this work adequately demon- 
strates the potential usefulness of infrared spectros- 
copy in the lignin field. It is hoped that these neces- 
sary exploratory investigations can be extended and 
applied as rapidly as possible, so that the technique 
may assume its proper role as a powerful physical tool 


in the chemical studies of the structure and reactions 
of hgnin. 
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Treating Water for Use in Paper Mills 


D. B. JONES and W. H. WEITZEL 


Water requirements for use as boiler feedwater make-up 
and process are dependent on the physical design of -the 
power plant and the quality of the manufactured product. 
Final decision as to the selection of treating equipment is 
dictated by individual plant requirements and character- 
istics of the water supply. Adoption of supplementary 
treatment is often necessary to compensate for inade- 
quacies of plant facilities. 


THE paper industry is an outstanding example 
of a manufacturing process where water is as important 
as the raw material used for manufacturing. Since the 
paper industry is spread over a wide geographical 
area, the physical and chemical characteristics of the 
various water supplies differ greatly and present a 
wide variety of problems in fitting them for various 
uses in the paper mills. 

In considering these problems, it has been found 
convenient to classify them in two divisions thus, 
those which involve change of phase, and those which 
do not involve change of phase. By change of phase, 
conversion of water into steam is meant. Thus, those 
problems involving change of phase of water are those 
of the power plant, and of the condensate system in 
which the reconversion of steam into water has oc- 
curred. Those problems which do not involve change 
of phase are those associated with the use of water in 
the actual manufacturing processes. 

Usually the source of water available will supply 
both the power and process requirements. The use 
of this water for the generation of steam will result in 
the concentration of impurities in the boilers while the 
inherent impurities in the process water are not sub- 
jected to concentration since there is no change in 
phase. The factors governing the impurities which 
must be contended with will be governed by the sta- 
bility or variation in the water supply. If the charac- 
teristics of the water are subject to variation considera- 
tion must be given as to whether these are due to 
natural causes or man-made. Natural variations may 
be experienced throughout the year or may be seasonal. 
If seasonal this may mean that there are only a few 
days during the year when certain types of con- 
tamination will interfere with the mills’ operation. 
Must a treating system be adapted to cope with such 
“short term” contamination? If variations are caused 
by industrial wastes, can any change be expected in 
the light of state and federal pressure to clean up 
pollution of the water sources? This may mean con- 
sultation with government and industrial representa- 
tives to discuss future plans so that a high capital 
expenditure for treating equipment to handle indus- 
trial waste contamination will not be a white elephant 
after two or three years use. 

In the-selection of the treatment method further 


study must be given to the characteristics of the water 
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supply with respect to its use as boiler feedwater make- 
up and in the manufacturing process. What are the 
undesirable constituents present in the water supply 
that is under consideration? Are the process water 
standards sufficient to produce a satisfactory boiler 
feed water make-up supply? In most cases the stand- 
ards imposed by the process requirements will not be 
as demanding as those required for boiler feedwater 
make-up. Process requirements do not necessarily 
demand water low in hardness concentration, but do 
require reasonable clarity, minimum discoloration, and 
that it be of a noncorrosive nature. In some cases 
water free of dissolved iron and manganese is manda- 
tory. On the other hand boiler feed water require- 
ments call for a make-up water similar to process 
water with added refinements of low hardness, low 
solids, etc. Water of this quality is seldom obtained 
from treating plants supplying process needs. How- 
ever, the initial step in the preparation of the water 
supply may eliminate duplication of the equipment in 
preparing the water for boiler feed water use. 

Waters considered satisfactory for the manufacture 
of rough kraft or board cannot be considered satis- 
factory for fine bond or photographic grade papers. 
Thus it can be seen that the degree or refinement of 
treating equipment for the preparation of process 
water use will vary with the quality of the product 
being manufactured. 

Since the process water does not undergo change of 
phase as does the boiler feed water, the preparation 
of this water from the standpoint of reducing the 
hardness, and total solids, is not as critical as in the 
case of boiler feed water supply. Needless to say a 
soft water supply for process use is advantageous in 
many respects but not essential. Some mills are so 
located that their water supply could be classed as 
very soft (less than 50 p.p.m. of hardness expressed 
as calcium carbonate), whereas other mills have to 
contend with hardness values in excess of 250 p.p.m. 
as calcium carbonate. The emphasis on preparation 
of process water for plant use is primarily placed on 
clarification of the water supply if turbid. The 
furtuer removal of color, iron and manganese, hydre- 
gen sulphide, and hardness will be dictated by plant 
needs. If the supply is free of turbidity to begin with, 
this may suffice for some mills. Other mills may find 
it necessary to get rid of hydrogen sulphide or dis- 
solved iron and manganese that may be present. Pre- 
chlorination as well as postchlorination may be neces- 
sary to prevent slime growths. All of these variables 
are interrelated with the finished product and are of 
course different for the different types of mills. 

The installation of clarification, color removal, iron 
and/or hydrogen sulphide removal equipment for 
eliminating one or more of the objectionable impurities 
from the plant process supply does not necessarily 
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provide a trouble-free water. Clarifying and/or color 
removal processes properly carried out will produce 
sparkling clear waters of low turbidity and low color 
content but do not effect the hardness of the supply 
to any appreciable extent. Aeration plants for re- 
moval of dissolved iron and/or hydrogen sulphide 
reduce the concentration of these objectionable im- 
purities to a satisfactorily low level but at the same 
time increase in dissolved oxygen concentration of the 
water. The resulting increase in dissolved oxygen 
concentration increases the corrosive characteristics 
of the water so that corrosion and consequent iron 
pickup in the distribution system occurs. In some 
cases the resulting iron pickup may be sufficiently 
great as to equal the original dissolved iron concentra- 
tion in the supply. Iron and manganese zeolite re- 
moval units reduce the concentration of these two 
impurities to acceptable limits but do not affect the 
hardness present in the supply. 

In many cases color removal has to be carried out 
at relatively low pH values in order to produce an 
effluent water of sufficiently low color content. Unless 
steps are taken to combat the aggressiveness of this 
low pH water, corrosion in the distribution system 
could occur. 

Plants obtaining some degree of softening, using 
lime alone, or lime and soda ash in conjunction with 
their clarification process must protect themselves 
against after precipitation in the plant effluent. Sta- 
bilization methods for the prevention of after precipi- 
tation have been advanced by Hoover (1) and by 
Rice and Partridge (2). 

Unwanted softening of the process water often 
occurs at points in the distribution system where it is 
undesired and the byproducts in the form of lime 
deposits are definitely detrimental to continuity of 
operation and the quality of the finished product. 
Waters high in temporary hardness when heated either 
by direct contact or indirectly by heat exchangers 
form objectionable deposits at the point where the 
temperature of the water is elevated. Similar waters 
coming in contact with alkaline pulp or recirculated 
alkaline liquors also yield undesirable lime deposits. 

One specific case for the elimination of scale form- 
ing deposits has been presented (3). In this paper 
the authors describe how, by the application of sev- 
eral parts per million of sodium metaphosphate at a 
specific pomt in the system, they were able to mini- 
mize and greatly reduce formation of objectionable 
lime deposits. At points in the system where dep- 
osition of calcium carbonate occurs due to heating, 
prevention of such deposit may be inhibited by the 
application of 2 to 4 p.p.m. of metaphosphate. The 
feed of treatment material to the system can be ac- 
complished by means of a small proportioning type 
chemical pump. The use of a pump is not essential 
providing other means of readily controlling the rate 
of feed of chemical to the water supply is available. 
In systems under pressure the proportioning chemical 
pump usually provides the best and most controllable 
means for feeding the material. 

For processes requiring hot water, using 1,000,000 
gallons or less of water per month, and where scaling 
of the heat-exchange units occurs, it can be eliminated 
by the use of Micromet. This material is a slowly 
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soluble form of metaphosphate dissolving at the rate 
of 25% of its volume per month. The material is in- 
troduced into the system by means of a bypass feeder 
located on the water supply line. The initial charging 
of the bypass feeder is based on the quantity of water 
consumed per month, and monthly additions of the 
material thereafter will be 25% of the initial charge to 
the feeder. As mentioned above, the application of 
this phosphate is limited to plants for processes having 
hot water requirements of less than 1,000,000 gallons 
per month. 


Encrusting deposits are not limited to calcium car- 
bonate alone. Calcium sulphate deposits do occur 
from time to time and can be just as troublesome to 
the operator as calcium-carbonate scale. Similarly, 
their deposition can be minimized and inhibited by 
the threshold amounts of metaphosphate. A specific 
example of this is the parchmentizing of paper. In 
this process the fresh water flow is counter to the flow 
of acid and paper. With a water high in calcium 
content, a gradual build up of calcium sulphate occurs 
on the rolls which means shutting down and cleaning 
the machine, The diluted acid is collected from the 
bottom of the machine and concentrated in a two- 
stage evaporation process and returned to the head 
end of the machine. In addition to the build up of 
calcium sulphate on the rolls, considerable scaling of 
the evaporator occurred as a result of the concentra- 
tion process. The addition of 3 p.p.m. of metaphos- 
phate to the water going to the machines eliminated 
deposits on the rolls. A supplementary feed of 3 p.p.m. 
to the dilute acid storage tank ahead of the evapora- 
tors has enabled the plant to wash the bulk of the 
deposit from the evaporators each week. Approxi- 
mately once every three months the evaporators require 
a light boil out. Prior to the installation of the above 
described treatment, the plant attempted to boil out 
evaporators once each month. These results were 
never considered too good, with the result that the 
evaporator coils were replaced several times yearly. 


Change of phase occurs at two points in the water- 
steam cycle of the power plant. One involves the 
generation of boiler water into steam and the other 
involves the condensation of steam to water. At both 
points in the system where the change of phase occurs 
characteristic problems may arise that should be 
carefully considered prior to heavy capital expendi- 
ture for treating equipment. 


The evaporation of boiler water to clean dry steam 
decrees that all impurities in the boiler be left behind, 
and that such impurities increase since the make-up 
water is less pure than the steam it replaces. The 
types and concentrations of these impurities must be 
carefully controlled since at high temperatures their 
solubility relationships are major factors in deter- 
mining whether boiler tubes will continue to function 
or fail as a result of excessive deposition of insoluble 
materials at high heat transfer surfaces. It is common 
knowledge that the feed water hardness must be re- 
duced to reasonably low values, the degree of reduc- 
tion depending upon the physical design of the power 
plant. This will undoubtedly require additional treat- 


ing requirements beyond that obtained in the process 


water treating plant. The possible needs of the power 
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house should be given careful consideration when a 
study of process treating requirements is made, so 
that adequate capacity can be provided. It is possible 
that the process water treating plant can provide cer- 
tain preliminary functions that will be required before 
the water can be used in the power house. For ex- 
ample, with the use of exchange type softeners for 
boiler feed water make-up softening which require 
water of high clarity and low dissolved iron concen- 
trations, it may be possible to take advantage of any 
plant process water treating equipment that is capable 
of delivering such a water. 

Although it is not the purpose to discuss water soft- 
eners and their operation, it is known that when 
erecting a new power plant requiring the installation 
of new feed water treating equipment, there is a wide 
selection from which a choice can be made to give 
almost any quality of water that is desired. How- 
ever, the great majority of plants must do what they 
can with the equipment at hand and a number of 
problems often arise with which the softeners cannot 
always cope. Secondary phosphate treatment in the 
boilers allows a wide tolerance of softener operation 
where hardness reduction is the primary function and 
prevents the formation of calcium scales on heat- 
transfer surfaces. However, the sludge produced from 
the precipitation of boiler feed water hardness has 
been troublesome to a certain degree depending upon 
the amount of sludge formed, the type of boilers, boiler 
ratings, boiler pressures, and the rate of heat transfer 
at the tube surfaces. At low pressures and tempera- 
tures organic dispersives have been used with varying 
success. At higher temperatures and pressures the 
use of these agents is at times impractical and other 
approaches to this problem of sludge must be con- 
sidered. It has been found in the laboratory that 
samples of objectionable sludge deposits frequently 
show a magnesium to calcium ratio much higher than 
that present in the make-up water. Furthermore this 
high magnesium content is generally combined as the 
hydroxide and/or phosphate, which adhere more 
readily to the boiler surfaces than does the calcium 
phosphate. These magnesium compounds appear to 
serve as a binder or sponge for the calcium phosphate 
which normally would remain in circulation and be 
removed through blowdown. Many other analyses of 
sludge samples collected from boilers where sludge 
deposits were not a problem indicate that the mag- 
nesium is present as the silicate in the form of serpen- 
tine. Also, in such samples the ratio of magnesium 
to calcium more nearly approaches that in the make- 
up water, therefore, it appears that if magnesium can 
be precipitated as the silicate, sludge problems can be 
readily solved. To do this a study of existing condi- 
tions must be made. What is the silica concentration 
of the raw and treated waters? What silica values 
do boiler water analyses show? Are boiler water 
phosphate concentrations greater than necessary? All 
of these answers may show that there is insufficient 
silica to precipitate the magnesium as the silicate in 
which case feed of silica in the form of water glass is 
desirable. There are a considerable number of plants 
operating at pressures from 150 to 600 p.s.i. where the 
feed of silica has done an outstanding job in eliminat- 
ing sludge deposits. 
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Where precipitation type softeners are used, the 
silicate is fed with the lime and soda ash solution and 
controlled on the basis of boiler water residuals. This 
has been equally beneficial to the filters since much 
of the magnesium is precipitated in the softener as the 
silicate rather than the hydroxide and less caking of 
the filter media occurs and more complete removal of 
sludge from the filters can be obtained during back- 
wash. 

Where precipitation type softeners are not used, 
feed of silicate may be direct to the feed water or to 
the boilers. Control of additions is established on the 
basis of feed water characteristics and operating con- 
ditions. Phosphate residuals are held at the lowest 
possible concentration in accordance with safe opera- 
tion. The purpose of this is to eliminate the mass 
action effect of the phosphate on the magnesium. The 
results of this type of treatment have been so out- 
standing that some plant operators have stated that 
they would prefer to be without phosphate rather than 
silicate. This is, of course, a rather strong statement 
but it does indicate how some operators feel about the 
job silica has done in their boilers. 

By establishing the correct program of boiler water 
conditioning with the use of preliminary softening and 
supplementary treatment, the primary function of the 
boilers, the generation of clean dry steam, can be 
considered. 

Great progress has been made in the development of 
internal baffling and steam purifiers to reduce to a 
minimum entrainment of boiler water in the steam 
leaving the boilers. Closely allied to this develop- 
ment has been the establishment of closer control over 
the water conditioning programs that are established 
to maintain the correct chemical equilibria within a 
boiler thereby eliminating foaming and priming. Also, _ 
better mechanical regulation of water levels has aided 
by holding nearly constant water levels over a wide 
range of operating conditions. All of these factors 
have contributed to the production of clean dry steam. 
However, those constituents actually dissolved in the 
steam escape these means of retaining them in the 
boiler and pass over into the steam mains and later 
may be a factor in operating difficulties. 

A paper mill steam load is often characterized by 
sudden fluctuations in steam demand. Due to the 
sensitivity of various types of boilers to sudden steam 
demands this may lead to carryover difficulties that 
are difficult to combat. Although fluctuations in steam 
demands cannot always be anticipated there may be 
times when by informing the power plant that im- 
crease in steam demand will be required, the power 
plant may be able to take needed precautions. Also, 
frequently the process end of the plant can aid in this 
problem. For example, a particular problem of tur- 
bine deposits arose at a paper mill where boilers were 
operating near the maximum boiler ratings. Deposits 
had been found to build up on the turbine blades suffi- 
ciently rapid to require washing of the turbines every 
six or eight months. During an investigation of steam 
quality, sufficient data were accumulated to prove 
rather conclusively that carryover occurred when di- 
gestors requiring approximately 15,000 pounds per 
hour of steam were placed on the line. This sudden 
additional steam requirement on top of the relatively 
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high ratings on the boilers was sufficient to entrain 
boiler water in the steam and deposit the solids on 
the turbine blades. It was found that by opening 
slowly the valves on the steam lines leading to the 
digestors the steam demand at the boilers was more 
gradual and carryover was decidedly less pronounced. 
Cooperation of the digestor operators was requested 
and carryover ceased to be a problem. 

The most common vapor contaminant of steam 1s 
carbon dioxide. It may enter the boiler as naturally 
occurring bicarbonate in the raw water or it may have 
its source as a water conditioning chemical. When 
these are exposed to boiler temperatures as they enter 
with the feed water, at least partial decomposition 
occurs forming caustic soda and liberating carbon 
dioxide which will pass off with the steam. At each 
point in the system where steam is condensed the car- 
bon dioxide redissolves in the condensate and may 
accelerate corrosion due to the low pH conditions 
which result. This type of corrosion is generally char- 
acterized by grooving in the bottom of condensate 
return lines and frequent failures at threaded joints 
may be experienced. 

This type of corrosion can be and has been a serious 
problem in the drying rolls of paper machines. Such 
a problem may be difficult to solve since it requires 
considerable reduction or neutralization of the carbon 
dioxide. The carbon dioxide content of the steam may 
at times be lowered through softener control manipu- 
lation and more effective deaeration. In extreme cases, 
acid feed followed by aeration, deaeration, and pH 
adjustment of the feed water with caustic soda will 
reduce the carbon dioxide released in the boilers to a 
minimum. Also, where soda ash is used as a water 
conditioning chemical, there may be the possibility of 
substituting caustic soda if it will perform an equally 
satisfactory function. 

Some use has been made of certain organic amines 
that are added to the feed water system following the 
deaerating heater. These amines vaporize in the 
boilers and pass out with the steam. When condensa- 
tion occurs the amines go into solution and neutralize 
the effect of the carbon dioxide. When the condensate 
is deaerated the carbon dioxide is driven off along with 
a portion of the amine. However, in a water-steam 
cycle the principal loss is due to condensate not re- 
turned to the power house. The economy of treat- 
ment depends upon the per cent of condensate returns 
and potential concentration of carbon dioxide in the 
feed water which varies with the total amount of 
make-up water required by the boilers. Since the 
expense incurred from corrosion may be considerable, 
the use of these relatively expensive organic amines 
may prove to be economical in those plants requiring 
relatively low make-up. The effectiveness of this 
type of treatment can be readily determined by the 
use of corrosion test specimens inserted in the return 
condensate lines. Checks made before and after treat- 
ment will show to what extent corrosion has been in- 
hibited and future steps may be based upon these 
results. 

Several problems the solution of which depends to 
a marked degree on the characteristics of the boiler 
feed water make-up have been discussed. The most 
elaborate treating plant available cannot overcome 
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contamination entering the system following the soft- 
ener. In a paper mill this contamination may be in 
many forms. In the past, caustic and acid liquors 
reaching the boilers have been agents that radically 
upset boiler water concentrations. All paper mill 
engineers have recognized this problem and they have 
gone to considerable effort and expense to solve this 
difficulty. Extensive use of conductivity equipment 
actuating an alarm or automatic valves has aided 
considerably in reducing the frequency of such con- 
tamination actually reaching the boilers. However, 
engineers have not always been equally diligent in 
eliminating other types of contamination that are 
not as spectacular in their effects but may be equally 
detrimental to over-all operation. The most pro- 
nounced example of this type is raw water contamina- 
tion. This problem is generally found in the older 
mills and tracing down the source of such contamina- 
tion is sometimes a very difficult problem. It has been 
found that in condensate return systems where re- 
ciprocating pumps have been used for returning con- 
densate to the power house, quite frequently the tem- 
perature of the condensate is sufficiently high to cause 
steam binding of the pumps if some cooling water is 
not added to the suction side. In most cases raw 
water is used for cooling purposes, and the greatest 
problem is to limit the amount of such water added 
to the system. In most cases where severe condensate 
contamination has been found, investigation reveals. 
that the valves on the cold water line leading to the 
condensate return pump suction are wide open and 
that little or no attempt is made to regulate the amount 
of water used. Quite frequently the amounts could 
be cut materially if only sufficient cooling water was 
used to assure satisfactory operation of the condensate 
return pumps. The far reaching effects of such con- 
tamination cannot be over-emphasized. It will in- 
crease the hardness of the boiler feed water and require 
an additional amount of chemicals for secondary in- 
ternal treatment. It may also increase the feed water 
hardness above the critical point where stage heaters 
and economizers will suffer from scale deposition. It 
will add to the suspended solids content of the boiler 
water and where the raw water supply is high in bi- 
carbonate will also increase the potential carbon 
dioxide content of the steam. Therefore, this problem 
is very real and must be attached in an aggressive and 
thorough manner. The ultimate solution would be, 
of course, the installation of a more up-to-date return 
system and any required cooling could be done by 
heat exchangers rather than by direct contact. How- 
ever, where engineers recognize this problem, educa- 
tion of operators to carefully control any cooling wa- 
ter required by the system should be attempted. ’ 
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The Chemical Analysis of Western Woods 


Part II. 


Douglas Fir Bark Analysis 


E. F. KURTH 


Douglas fir bark and its mechanically separated com- 
ponents were analyzed by conventional wood analysis 
methods. The application of the cellulose procedures to 
these materials appears to be impracticable. Cork is rela- 
tively insoluble in 72% sulphuric acid; hence, analytical 
specimens containing cork will give inaccurate lignin 
values. The “lignin” residue from the short needlelike 
fibers contains less than one-half of the methoxyl content 
of softwood lignins. An acetic acid content of 3.3 to 5.1% 
of the fibrous component is indicated. 


Tuis article summarizes the experimental find- 
ings when conventional wood analysis procedures are 
applied to whole Douglas fir bark and to certain of 
its fractions. Previous investigations (3) on the 
extractives from Douglas fir bark have indicated a 
tannin content of 7.6 to 18.3%, a wax content of 3.5 
to 6.0%, and a dihydroquercetin content between 5 
and 10%. Successive extractions with petroleum ether 
(boiling range, 140 to 160°F.), acetone, and hot water 
gave an extractive content of approximately 30% 
of the dry weight of the bark. Clermont and Schwartz 
(1) found 42.9% extractives by successive extractions 
with alcohol-benzene, alcohol, and hot water. Al- 
though the chemical composition may vary widely, it 
appears that Douglas fir bark is rich in extraneous 
materials. 

The material used in the analyses was collected in 
November, 1947, within one month of the time of fell- 
ing, from trees growing in the Coast range mountains 
about 20 miles west of Corvallis, Oregon. A 300- 
pound lot of bark was removed from various parts 
of several logs on the ground to obtain representative 
samples from commercial logs. 

For the purposes of this study, Douglas fir bark 
was mechanically separated into three components: 
cork particles, short needlelike elements, and a reddish- 
brown powder. The last two substances seem to 
diminish in old bark; hence, there is a correspondingly 
higher percentage of cork in such bark. The entire 
lot of wet bark, immediately after collection, was 
passed through a Gruendler hammer mill and then 
room-dried to about 15% moisture content. A part 
of the dry bark was then screened on a Rotap. Frac- 
tions larger than 10 mesh and finer than 200 mesh 
were obtained. The cork particles were most highly 
concentrated in the coarse material. 

Samples taken for chemical analysis included (a) 
the hammer-mill-treated whole bark, ground further 
in a Wiley mill to pass a 40-mesh sieve; (b) short 
needlelike elements passing a 40-mesh sieve but re- 
tained on a 60-mesh sieve; (c) short needles passing 
a 60-mesh sieve and retained on an 80-mesh sieve; 
(d) a bark powder passing a 200-mesh sieve, and (e) 
E. F. KurtH, Member TAPPI; Chief, Chem. Utiliz. Section, Oregon 


Forest Products Laboratory, Corvallis, Oregon, and Professor Wood 
Chemistry, Oregon State College, Corvallis, Oregon. 


ATP I April 1949 Vol. 32, No. 4 


cork flakes obtained by comminuting coarse bark par- 
ticles in a ball mill and screening. 

The samples were analyzed by the procedures given 
in Part I of this series (4) and, in addition, the acetyl 
group content was determined by a modification of 
the procedure of Freudenberg and Harder (2). It 
was found that more reliable data could be obtained 
in the acetyl group determination by using a 2-gram 
instead of a 0.3- to 0.4-gram analytical sample and by 
using 0.1 normal instead of 0.5 normal sodium hy- 
droxide solution. When the smaller sample and the 
stronger base are used, the volume of standardized 
solution consumed is too small to permit accurate 
measurement. Preliminary tests for saponification of 
a prepared ethyl acetate—ethanol solution indicated 
that saponification of the ethyl acetate, under the 
prescribed experimental conditions, is as complete with 
0.1 normal sodium hydroxide solution as it is with 0.2 
or 0.5 normal solutions. Data obtained in this in- 
vestigation of Douglas fir bark are shown in Tables 
I and II. 

The analytical data show that the cork fraction is 
largely insoluble in the 72% sulphuric acid used in 
the conventional lignin determination; therefore, an 
accurate quantitative lignin analysis is not possible. 
The methoxyl content of the “lignin” residue from 
the whole bark sample was 6.12%, whereas the “lig- 
nin” residue from the needlelike elements had a meth- 
oxyl content of 7.16%. This is less than one-half of 
the methoxy! content of the hgnin from softwoods. 
The low methoxyl “lignin” is most abundant in the 
bark powder fraction. It appears that bark material 
insoluble in 72% sulphuric acid is a mixture of sub- 
stances, some of which may contain little if any meth- 
oxyl groups (5). 

Table I. Extractive Content of Douglas Fir 
Bark and Its Fractions 


(Quantities in per cent) 


Whole bark Bark pow- 

ground to Bark need- Bark need- der passing 

passa40- les 40 to 60 les 60 to 80 a 200-mesh Cork 
Extractive mesh sieve mesh mesh sieve flakes 


Ethyl ether 


soluble 7.80 5.43 4.11 461 24.55 
Ethanol 

soluble 13.97 9.69 9.62 24.31 9.22 
Hot-water 

soluble PREM 2.61 2.91 437 2.46 
Total of three 

extractives 24.08 17.73 16.64 33.29 36.23 


4 Solubilities are reported on the moisture-free weight of unextracted 
materials. 


Although the bark needle fraction appeared to be 
a ligno-cellulose substance, it was not practicable to 
isolate the cellulose by either the holocellulose or the 
Cross and Bevan procedures. It was found that the 
sodium sulphite solution could not be filtered after 
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Table Il. Analysis of Extractive-Free Douglas 
Fir Bark and Its Fractions“ 


(Quantities in per cent) 


Bark 
Whole bark Bark Bark powder 
ground to needles needles passing a 
pass a 40- 40 to 60 60 to 80 200-mesh Cork 
Constituent mesh sieve mesh mesh sieve flakes 
Acety] 0.83 2.39 3.67 en fa cite 
Ash 0.73 0.63 0.61 83> vedas 
Lignin 57.54 47.36 45 22 73.39 81.42 
Methoxyl 3.76 3.89 3.86 22505 ei 
Pentosan 6.40 7.46 7.34 Bis cation ; 
@ Percentages based on the moisture-free weight of extractive-free ma- 


terials prepared according to TAPPI (T12m-45). 


chlorination in the Cross and Bevan procedure, and 
washings with distilled water following the alcohol- 
ethanolamine extraction progressed very slowly in the 
holocellulose treatment. There appears, in addition, 
to be some loss of carbohydrate in the holocellulose 
procedure. After 13 treatments with chlorine gas and 
alcohol-ethanolamine solution, a gray “holocellulose” 
product (61.3% yield) was obtained from the 60- to 
80-mesh needle fraction. This product, however, still 
retained 11.3% of material insoluble in 72% sulphuric 


acid. A white holocellulose product (19.75 7% yield) 
was obtained from the bark powder fraction. This 
product gave no insoluble residue with 72% sulphuric 
acid. “Lignin” and holocellulose from the powder 
fraction accounted for 93.0% of the extracted mate- 
rial; the cellulose in this fraction appears to be derived 
from broken needlelike elements of the bark. 

An acetic acid content of 3.3 to 5.1% (acetyl group 
2.39 to 3.67%) of the bark needles is indicated. 
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Top Management and Engineering 


Their Relationship in the Field of Paper Manufacturing 


A. N. BALL 


To attain maximum efficiency in the development of a 
plant construction or process project, it is essential that 
top management and the engineering department work 
together very closely. Each has its responsibility one to 
the other. Management and sales inaugurate the basic 
development with the advice of engineering as to the feasi- 
bility of the project. The engineering department must 
draw up the plans considering possible alternatives in the 
event that it becomes necessary to deviate from the original, 
and submit them to management for approval. Careful 
consideration must be given to the sequence of the de- 
velopment so that the efficiency of the production will 
not be impaired to too great an extent. It is essential 
that the top management be kept informed at all times 
of the progress of the work so that it can effectively con- 
trol the project. The engineering department should 
also be a source of trained personnel for the operating 
department, recognizing the fact that if capable men are 
to be held within an organization, they must be assured of 
promotion. 


ENGINEERING in paper mills branches into two 
main functions, preferably from the same root. The 
title of this paper specifies “in the field of paper manu- 
facturing,” and assumes that the enterprise is already 
an operating unit of one or more mills. That being 
accepted, the two functions can be designated by the 
headings: (1) development engineering, and (2) 
maintenance engineering. 

No company manufacturing paper in a highly com- 
petitive market could continue to remain in a com- 
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petitive position without both branches of engineer- 
ing functioning effectively and _ efficiently. Quite 
probably they will both function under the same 
nominal head, whatever the title may be, but function 
they must. 

However, because of the difference in the main ob- 
jectives of the two the maintenance branch is un- 
avoidably much more closely allied to actual produc- 
tion than the development branch, which is more 
closely connected to top management. Therefore, this 
paper is concerned mostly with development engineer- 
ing branch, although to function properly, develop- 
ment, maintenance, and production must coordinate 
closely throughout. 

The definition of “development engineering” might 
well then be termed the application of engineering 
principles in assisting top management to formulate 
a fairly definite development objective and the carry- 
ing out of the steps necessary to obtain this objective 
in a manner that will give the highest returns as soon 
as possible, within the expenditure approved by the 
management, 

The paper industry in the United States and Canada 
appears to have reached a stage when new mill con- 
struction is declining and the emphasis is toward 
modernizing and expanding existing facilities as well 
as venturing into new fields. Because of the nature 
of the problems involved, a thorough knowledge of 
existing local conditions and practice is paramount. 
Therefore, the mill development branch must carry 
the major load whether outside help is required in 
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some aspects or not although experts in any line are 
usually well worth their hire. 


PLANT MODERNIZATION PROCEDURE 


The procedure to adopt in the modernization of an 
existing mill or the revamping of any mill to produce 
a different end product is practically identical and 
should be according to the following sequence: 

1. Policy. What is the objective as to quantity 
and quality? 

2. General plan. Study and plan the most effec- 
tive and desirable layout to obtain the desired over- 
all objective or objectives. 

3. Sequence. What is the best sequence of the 
various development steps that will give the desired re- 
sults with the highest return having due regard to 
possible interference with present production and ulti- 
mate plant requirements and layout. 


Policy 


A policy in regard to development is a prime neces- 
sity to enable an intelligent study to be made of future 
development. This study is carried out primarily by 
top management and sales. The sales department 
should advise as to the quality and the quantity over 
the period projected to complete the development. 
The production and engineering departments coordi- 
nate in arriving at satisfactory flow diagrams and 
equipment required to achieve the desired results. 
They affect policy chiefly when questions as to the 
feasibility of certain proposed changes are in doubt. 
This is necessary when alternative suggestions are 
made, and the method of obtaining the alternative 
product is a matter for production and engineering to 
study and give advice as to equipment changes and 
the approximate cost. 


General Plan 


With the policy outlined as to the projected sales re- 
quirements and the preliminary specifications of the 
production department requirements to meet the pro- 
jected sales, the engineering department can then pro- 
ceed with a general plan. 

This general plan will be the result of many sche- 
matic drawings and requires a thorough knowledge of 
the over-all objective by everyone working on it. It 
must cover the entire operation from raw materials 
to the finished product as well as the requirements of 
auxiliary services such as steam, power, water, main- 
tenance services, etc. The raw material and auxiliary 
services must keep step with the demand of the pro- 
duction department. 

Thus each alternative in the over-all scheme of de- 
velopment requires a complete survey of all the re- 
quirements from the inception to the completion of 
the development scheme in all its various steps. The 
construction and operating problems must also be 
studied for each alternative, and layouts be made to 
obtain the best operating arrangement possible under 
each. This requires the closest type of cooperation 
between production and engineering with the top man- 
agement as closely linked up with the trend of de- 
velopment as circumstances permit. 

The general plan is then formulated, maintaining 
alternative ideas for future changes in the planned 
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objective as much as is economically sound with pro- 
vision for further expansion, if and when required. 

The general plan is a big undertaking under any 
circumstances but can become an almost insurmount- 
able obstacle unless alternatives are considered to 
avoid a complete revamping with every change in 
thought or market trend. As it is being developed, 
estimates of the comparative capital costs of each 
scheme, as well as the operating costs, must be made 
so that the final plan chosen will produce the required 
product at the lowest cost on its completion even 
though at times during the progress of the changeover 
or development costs may temporarily go up. It is 
the long-range picture that must be kept in mind, but 
management must be kept advised as to what the 
effect of the intermediate steps will be. 


The results of these studies are submitted to top 
management for approval of some alternative or 
combination of alternatives, and the planning kept 
active throughout the development. The main fea- 
tures of the over-all picture, at least, must satisfy 
everyone concerned before any one step is actually 
carried out. This is a very important stage and re- 
quires considerable patience and perseverance. 

This procedure insures that any project which is 
a part of the over-all scheme of development, or is at 
least a part of the accepted portion of the over-all 
scheme, will eventually became part of the whole. 
Some temporary work to link up with existing con- 
ditions will always be encountered in varying degrees. 
However, good planning and forethought should keep 
this to a minimum. 

The provisions for further changes in the over-all 
plan cannot be overemphasized, and the layout should 
be kept as flexible as existing conditions permit. 

The reason for the flexible layout is that with a 
general mill development in view, it is usually sound 
to expect that the whole scheme will not be completed 
within five or six years from the time of its inception. 
The industry changes so rapidly that changes in the 
ultimate should be anticipated and probable changes 
in the final requirements be kept in mind at all times. 
Space should be left wherever possible to provide for 
unforeseen contingencies. However, this provision for 
the future must be treated with a sound adjustment 
as it is easy to spend too much money for some un- 
known possibility which in all probability will never 
materialize. With a little ingenuity some provision 
can usually be made at relatively small expense and 
possibly only a revision in layout. 


Development Sequence 


When the general trend of development has been 
tentatively approved by the top management, an 
approximate schedule for the various projects in the 
over-all scheme must be laid out, fixing the priority of 
sequence of each step as far as 1s possible. This must 
be a very careful study as a change in one department 
may and usually does effect several other departments, 
such as steam, power, pulp supply, storage, and 
services. For a self-contained mill producing its own 
pulps, power, steam, and filtered water, the stepping 
up of the raw material and services to the paper ma- 
chines may involve temporary overexpansion with re- 
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sultant high overhead unless very careful planning 
is resorted to in the sequence of the program. It may 
involve seeking a temporary supply of pulp from 
outside sources. This is a problem that must be solved 
with the closest possible coordination with the top 
management. 

The sequence is also very definitely effected by the 
estimated returns that are anticipated in each step 
of the development. The projects giving the most de- 
sirable return, either profitwise or quality wise, de- 
serve the first priority if they can be accomplished 
without interfering with the over-all objective too 
seriously. 

Finally, before any final plan of procedure can be 
worked out, a definite method of financing the devel- 
opment is necessary. When the engineering depart- 
ment knows how much money it will be permitted to 
spend each year, a definite program can be outlined 
covering not only the sequence, but also the time for 
the completion of the over-all development. 

The schedule for following through the entire de- 
velopment to its ultimate conclusion at a definite time 
will be the result of the studies outlined above. The 
financing controls the speed that the work can be done 
to such an extent that the top management must of 
necessity be thoroughly familiar with every move 
planned, when it will be done, and how much it will 
cost. This part of the scheme is where engineering 
and top management must work closely together. 

With the time of completion of the job approxi- 
mately fixed, the engineering staff necessary to satis- 
factorily detail the job must be obtained, and the 
construction and mechanical staff brought together at 
the right time to successfully carry through the vari- 
ous projects to their completion within the period 
allotted. Any deviation from the estimated time or 
cost of completion of any phase of the development 
must be reported to management immediately as soon 
as it becomes evident to give top management all the 
time possible for any readjustment that may be neces- 
sary. 

If the planned development follows the schedule 
set, all the projects will link up as originally planned. 
The chances are that at the end of the initial program 
it will not be possible to recognize many parts of it, 
but if the contingencies have been provided for by 
arranging for probable further changes and expansion, 
it will still be possible to maintain and expand on 
the initial setup with satisfactory results. 

All the points outlined above are very closely con- 
nected to the controlling reins of top management. 
Without top management’s guiding hand, the develop- 
ment branch of engineering would be working at 
random purposes. It is the author’s considered opin- 
ion that without the services of an efficient engineer- 
ing development staff, the top management would find 
it most difficult to formulate sound policies for future 
euldance. 

The procedure outlined above is desirable from an 
engineering standpoint and is followed fairly closely 
by the author’s organization with one major exception, 
and that is the allocation of specifie sums of money 
to be expended in the years during which the program 
is scheduled for completion. The reason is fairly 
obvious and is, first, that few companies have suf- 
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ficient funds available to make specific plans for a 
definite expenditure for years in advance, and 
secondly, the priority of certain phases of the develop- 
ment change as the market changes. 

In order to cope with this changing situation a com- 
plete list of work covering all improvements that 
might conceivably be undertaken with preliminary 
drawings and approximate estimates. These jobs are 
then tabulated by departments, giving a brief de- 
scription of the job, the approximate cost, and a 
synopsis of the anticipated benefits to be derived for 
each item. This is all prepared before the new year 
in time for management to indicate what jobs may be 
included in the coming year’s program. ‘The indi- 
cated jobs are then made up in a more detailed tabu- 
lation and the sum total of the expenditures are the 
capital budget for that year when tentatively ap- 
proved. By this arrangement, priorities are read- 
justed, and the expenditures kept to within the maxi- 
mum amount considered advisable by the manage- 
ment. 

On the approval of the capital budget each item 
therein is treated separately in greater detail and 
presented to the management for final approval. 
When final approval of any job is obtained, detail 
drawings, construction, and equipment installation is 
followed through to the satisfactory conclusion of the 
project. This system eliminates any possibility of 
the long range schedule of development getting out of 
line with immediate requirements, and keeps expendi- 
ture within the limits considered advisable for capital 
outlay for the year. Outage time for any equipment 
being changed is something to watch carefully, so as 
to prevent embarrassing sales any more than is ab- 
solutely necessary. 


PERSONNEL TRAINING 


A further function of the engineering staff is to 
supply partially trained personnel to the operating 
department. It has been substantially proved that a 
mechanical engineer working under the mill superin- 
tendent can readily make investigations of trouble- 
some points and advise the engineering department 
as to what the trouble is in an engineering manner. 
It is still the responsibility of the engineering depart- 
ment to correct the situation but with a correct diag- 
nosis this is not usually so difficult. The natural 
sequence is that these engineers will be rapidly pro- 
moted in the operating departments. It is definitely 
the responsibility of the engineering department to 
keep a few men suitable for such a move on their 
staff and thus be able to recommend their transfer 
whenever opportunity presents itself. This tends to 
build up a strong operating staff as well as being a 
great lift to the moral of the engineering staff. How- 
ever, these transfers should be made within two or 
three years of joining the staff, as otherwise, a promis- 
ing engineer will usually have a salary differential 
above that of the operating engineer unless trans- 
ferred fairly quickly. It is difficult to part with the 
type of man required for this transfer, but this must 
be faced and provided for in selecting new personnel. 
Recetveo Oct. 11, 1948. Presented at the third Engineering Conference 
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Liner Boards from Jack Pine and Hardwood 
Semichemical Pulps 


J. N. McGOVERN, G. E. MACKIN, and G. H. CHIDESTER 


Experiments at the U. S. Forest Products Laboratory in- 
dicate that liner board meeting commercial specifications 
and use requirements can be produced from jack pine 
neutral sulphite semichemical pulps and mixtures of 
jack pine and quaking aspen semichemical pulps made in 
yields near 80%. 

The experimental jack pine and pine-aspen semichemi- 
cal (78% yield) liner boards equaled commercial southern 
pine kraft liner board in bursting strength and were higher 
in tensile strength, but were appreciably lower in tearing 
strength and folding endurance. 

Tests on corrugated container board made from the 
jack pine and pine-aspen liner boards and a straw cor- 
rugating medium, and on commercial kraft fiberboard, 
showed the semichemical boards to be higher in burst- 
ing strength, somewhat lower in tearing strength, and 
slightly lower in puncture and score-line resistance than 
the kraft fiberboard. The semichemical fiberboards held 
the same relation toward a jute container board except 
that the semichemical container board was higher in 
score-line resistance. Replacement of the straw by an 
aspen semichemical corrugating medium strengthened 
considerably the container board made from the jack 
pine-quaking aspen (50-50) semichemical liner boards, 
especially in puncture resistance. 

Experimental liner boards made from quaking aspen, 
paper birch, eucalyptus, and a mixture of beech, cherry, 
and maple neutral sulphite semichemical pulps in yields 
of 70 to 80% approached commercial southern pine liner 
board in bursting strength, were equal or higher in tensile 
strength, were considerably lower in tearing strength and 
folding endurance, and had higher stiffness values. 

Experimental liner boards made from jack pine sulphate 
semichemical pulps obtained in yields of 68 to 73% were 
somewhat below commercial kraft liner board in all 
strength properties. 

Southern pine sulphate pulp was blended with the jack 
pine neutral sulphite semichemical pulp in test-sheet ex- 
periments. The substantial increase in tearing strength 
by the addition of only 25% of the kraft pulp indicated 
the possibilities of developing satisfactory blends contain- 
ing large proportions of the semichemical pulp. 


AutrHouGH the making of corrugating board 
from high-yield semichemical pulp is well established, 
liner board is customarily made from kraft pulp pro- 
duced in yields of only about 50% of the wood weight. 
In the present experiments the possibilities of making 
liner board from semichemical pulps were explored at 
the Forest Products Laboratory. An objective in 
these experiments was to determine the highest yield 
of jack pine semichemical pulp that would meet the 
requirements for liner board. Also aspen seml- 


J. N. McGovern, Chemical Engineer, G. E. Macxin, Technologist, and 
G. H. Curpesrer, Chemical Engineer, Forest Products Laboratory, Forest 
Service, U. S. Department of Agriculture maintained at Madison, Wis., 
in cooperation with the University of Wisconsin. 

* Acknowledgment is made to EB. L. Keller and J. §._ Martin of the 
Forest Products Laboratory staff, under whose supervision the neutral 
sulphite and sulphate pulping experiments, respectively, were made. 
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chemical pulp was tried in mixtures with the jack pine 
pulps to determine whether appreciable quantities of 
this hardwood pulp could be used in such a com- 
bination. In addition, several other hardwood semi- 
chemical pulps were compared with the aspen semi- 
chemical pulp. 

Within limitations imposed by the scope of these 
experiments the work included: (a) a comparison of 
the properties of jack pine sulphate and neutral sul- 
phite pulps*—made in the yield range of approximately 
50 to 80% and of neutral sulphite pulps made from 
quaking aspen, paper birch, a mixture of beech, 
cherry, and maple, and eucalyptus in the yield range 
of 70 to 80%; (b) a study of the effect of blending 
jack pine neutral sulphite semichemical and southern 
pine sulphate pulps; (c¢) a comparison of liner boards 
made from the various pulps with commercial 
southern kraft liner board; and (d) a comparison of 
jack pine and aspen semichemical corrugated con- 
tainer board with commercial kraft and jute con- 
tainer boards. 


EXPERIMENTAL PART 


Wood 


The jack pine (Pinus banksiana) used in these ex- 
periments was obtained in two shipments. One (ship- 
ment 2515) was received from the region north of Lake 
Superior as slabs without bark from a sawmill opera- 
tion and the other (shipment 2586) from northern 
Michigan as round wood from a pulpwood operation. 
The quaking aspen (Populus tremuloides) was ob- 
tained as pulpwood from Wisconsin (shipments 2483 
and 2587). The paper birch (Betula papyrifera) 
was obtained from northern Michigan (shipment 
2609). The American beech (Fagus grandifolia), 
black cherry (Prunus serotina), and maple (Acer 
saccharum) were cut in Pennsylvania and received 
with bark removed (shipment 2551). A mixture of 
equal parts of these woods was used for the experi- 
ments. The eucalyptus (Hucalyptus gigantea) was 
received as billets from Tasmania (shipment 2563). 

All of these woods were converted into standard °/s- 
inch chips for the experiments. 


Pulping 


The digestions were made in equipment described 
elsewhere (1). Most of the digestions using neutral 
sulphite liquors (sodium sulphite plus sodium bicar- 
bonate) were made in a stainless-steel-lined, steam- 
jacketed, tumbling digester with a capacity of 18 
cubic feet. One digestion each of the jack pine, the 
aspen, and the beech-cherry-maple mixture was made 
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Table I. Neutral Sulphite Pulping Conditions and Yields of Pulp from Jack Pine, Slab Wood, and Several Hardwoods 


— Impregnation conditions Cooking conditions — = 
Impregnating liquor Chemicals absorbed : Spent 
Time at — Time at Liquor— Total ' 

Tempera-  tempera- Sodiwm Sodium Sodium Sodium eee ay Bee ae A ee a pace te 

Piggy ge eats betinate leas, 
Jack Pine 
5244 PAL 1.0 148.5 30.8 43-3 10.0 180 7.0 148 24.2 10.0 48.4 
5241 121 1.0 141.3 34.4 35.5 8.4 170 10.2 120 24.0 13.2 6271 
5245 120 1.0 Pail 30.9 218 8.4 170 6.0 121 26.8 9.2 69.6 
5242 121 iO 100.0 Zon 19.9 5.6 170 3.0 117 PAB Uh 6.2 77.4 
5258 120 1.0 88.8 22.5 16.8 5.4 170 3.0 123 16.6 6.2 80.3 
5259 120 LG 89.7 22.9 17.0 4.7 170 4.0 124 Wed Whee) 75.8 
5272 120 1.0 89.7 21.9 10/3) 4.7 170 ay) 124 N74 6.5 78.4 
5315° 122 1.0 91.6 23.0 19.0 5.4 170 3.5 120 16.5 U3 78.0° 
Aspen 
5263 120 10) 59.9 230 9.6 6.9 170 0.75 139 LAG 3.8 CEE 
5247 121 1.0 60.6 24.3 9.4 6.8 170 0.75 141 11.3 33 $3) 80.1 
5310 122 tO) 61.2 23.6 10.7 7.0 170 0.60 120 10.1 4.3 18202 
Birch 
5328-29 121 1.0 81.0 34.5 TORZ 8.6 170 1.40 134 2 4.3 78.6 
Beech-Cherry-Maple Mixture 
5285 122 1h IS 3) Ooms 18.3 110) 77 170 222, 110 OR2 aes (OF Ve 
Kucalyptus 

5296 120 1.5 1205.5 28.8 12.0 7.8 170 2.9 5.9 WO). 


140 4.1 


@ Slab wood except as noted. & Round wood used. 


in a stainless-steel-lined stationary digester with a 
capacity of 225 cubic feet and equipped for circula- 
tion and external heating. The digestions employing 
the sulphite liquors (sodium hydroxide plus sodium 
sulphide) were made in a steel, steam-jacketed, tum- 
bling digester with a capacity of 14 cubic feet. 

The digestions with the neutral sulphite liquors 
were conducted as follows: The chips were steamed 
at atmospheric pressure for 0.5 hour. The steamed 
chips were then impregnated with the liquor at a tem- 
perature of 120°C. The excess liquor not absorbed 
by the chips was then removed and was later fortified 
for a subsequent digestion. The cooking was con- 
ducted with the chemicals left in the chips. The 
digestion conditions are given in Table I. 

The digestions with the sulphate liquors followed a 


¢ Wstimated from digestion conditions used. 


conventional, one-stage, alkaline pulping procedure. 
The digestion conditions are given in Table II. 


Table II. Sulphate Pulping Conditions" and Yields 
of Pulp from Jack Pine Slab Wood 


Chemicals charged 


Chemicals 


Total Sodium Sodium consumed, 
Time at concen- hydroxide, sulphide, % of 

Digestion 170°-C. tration, % of % of chemicals Yield, 
No. hr. g./l. wood wood charged % 
2936 19 So) 10.58 4.42 90.0 56.5 
2954 1s) 34.38 9.69 4.06 91.2 61.4 
2952 eo) 31.25 8.81 3.69 97.8 68.0 
2953 i) 2520 7.05 2.95 99.1 70.7 
2937 0.5 25 0 7.05 2-95 97.2 71.6 
2939 0 25.0 7.05 2.95 94.4 ies 


for all digestions. 


* 1.5 hours from room temperature to maximum temperature of 170°C. 


Table III. Strength Properties of Jack Pine and Hardwood Neutral Sulphite Pulps Used for Liner Board 
Bursting strength Tearing strength Tensile strength Folding endurance 
Freeness, ml.% Freeness, ml. Freeness, ml.@ Freeness, ml. 
Digestion Yield 750 550 750 550 750 7 
No. % pt./lb./rm.b  pt./lb./rm.b g./lb./rm.b g./lb./rm.b p.8.t. ae deubie hte doth falas 
Jack Pine® 
5244 48.4 1.22 1.41 iL ex el 8300 9,600 1250 1900 
5241 62.1 1.22 1.44 1.60 1.25 8300 10,200 580 720 
5245 69 6 1.15 1.30 1.40 1.20 6800 7,900 480 780 | 
5242 7 4 0.84 1.08 1.35 0.95 6000 7,000 300 180 | 
5258-59 78 4 0.97 Ox 1.09 0.90 4900 6,900 350 550 | 
5315% 78.0 0.93 1.08 1.15 0.95 5000 7,300 250 480 
Aspen 
5247 80.1 0.46 0.72 1.09 0.97 2700 5,600 
5310 78.0 0.52 ORT 0.95 0.83 3350 6,450 oe ie 
Birch 
5328-29 78.6 0.92 a 0.90 7,000 320 
; Beech-Cherry-Maple 
5285 72.0 0.49 0.58 0.93 0.98 3650 4,500 18 35 
Eucalyptus 
5296 70.7 a 0.49 0.54 1.09 1.18 2730 3,200 14 20 
” Schopper-Riegler. 6 25 X 40—500 © Slab wood used for jack pine digestions except 5315 for which round wood was used. 
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Table IV. Strength Properties of Jack Pine Slab Wood Sulphate Pulps Used for Liner Board 


Bursting strength 


Tearing strength 


Tensile strength Folding endurance 
A 


Freeness, ml.% 
aie 


Freeness, ml.% 


Freeness, ml. Freeness, ml. 


Digestion Yield, 750 550 750 550 “ 5 
No. % pt./Ib./rm.b _pt./Ib./rm.b —g./Ib./rm.b _9./Ib./rm.> a se aoule fold Meanuble (ote 
2946 56.5 1.32 1.44 4 1.60 1.55 9000 9600 1450 
: : ' ; c ¢ 2000 
2952 61.4 13). 1.438 1.60 1.35 7000 9000 1050 1520 
ee 68.0 0.82 1.08 1.60 1.25 3600 5800 350 660 
935 Omi 0.79 0.95 1.25 0.85 6200 9100 460 790 
2937 71.6 0.60 0.85 1.90 1.35 2700 4600 180 370 
2939 73.3 0 .70 0.86 1.60 1.20 2900 4400 200 890 
¢ Schopper-Riegler. 6 25 & 40—500. a 
Upon completion of the digestions the chips, pulped by the TAPPI standard beater procedure. The re- 


to a greater or lesser’ degree according to the con- 
ditions, were discharged at atmospheric pressure. 


Fiberizing and Processing 


All of the partially or fully pulped chips were fiber- 
ized in a commercial-sized disk mill. The jack pine 


sults of the strength tests are given in Tables III 
and IV. 


Paperboard Making 


All of the pulps were made into 16-point liner on a 
12-inch experimental fourdrinier paper machine oper- 


Table V. Strengths of Jack Pine Neutral Sulphite and Commercial Southern Pine Kraft Liner Boards 


Properties of liner boards 


Bursting strength 
; Weight, — Tearing Folding Compres- 
Machine Pulp b. per Unit, strength, Tensile endurance sion re- 
run Type of yield 1000 Caliper, Density, Mullen, pt./ldb./- g./lb./- strength double sistance 
No. wood % Sq. ft. % 0.001 in. g./cc. lb. rm.” rm.% Des. folds lb. 
Jack Pine Neutral Sulphite 
2284 Slab wood 48.4 55.3 17.4 0.61 116 0.60 3.15 5105 1773 24.6 
2822 Slab wood 62.1 64.8 HOMO 0.80 148 0.66 2.47 6695 1876 54.7 
2885 Slab wood 69.6 56.0 16.1 0.66 150 0.77 2.45 6350 648 oll ez 
2883 Slab wood 77.4 BCs 7 16.9 0.66 170 0.84 2220 6935 473 37.8 
2915 Slab wood 78.4 45.0 16.0 0.54 126 0.81 2.29 4255 510 As 
2943 Round wood 78.0 46.3 (5) ors! 0.56 110 0.69 2.07 3699 A477 
2603’ Round wood 78.0 42.9 NGI. 0.61 103 0.66 1.87 4935 425 
Commercial Southern Pine Kraft 
Round wood 42.9 42.9 14.5 0.58 110 26 4450 1310 


0.73 27.2 


225 * 40—500. > Shipment number. 


neutral sulphite and sulphate pulps were also proc- 
essed slightly in a 50-pound beater, as a means of 
control of the final pulp properties, except for the two 
lowest-yield neutral sulphite pulps (Nos. 5244 and 
5241, Table I). The highest-yield sulphate pulp (No. 
2939, Table II) was also jordaned lightly after beater 
processing. The hardwood pulps were run into liner 
board without beater or jordan processing. The fiber- 
ized pulps from the disk mill were tested for strength 


ated at a speed of 25 feet per minute. Liner boards 
were also made on this machine from several mixtures 
of the jack pine and aspen neutral sulphite semi- 
chemical pulps made in yields near 78%. The pulps 
were run without any added material. In addition 
to the experimental liner boards made at the Labora- 
tory, runs were made elsewhere on a 60-inch four- 
drinier machine operated at a speed of 50 feet per 
minute using Forest Products Laboratory prepared 


Table VI. Properties of Liner Boards Made with Various Combinations of Jack Pine and Aspen Semichemical Pulp 
Compared with Commercial Southern Pine Kraft Liner Boards 
Properties of Liner Boards 
Pulp furnished Wren Bursting strength Tearing : Folaing Chae 
} a lb. Unit, trength, il i 10 - 
ees Lee Aspen Type of se 1000 Caliper, Density, Mullen, pers Cabs sirenoth, pedbanied seldinee: 
No. % % 7ood % sq. Ste 0.001 in. g./ce. lb. rm.% rm. p.s.t. folds lb. = 
Jack Pine and Aspen Semichemical 
2943 100 0 Round wood 78.0 46.3 15.8 0.56 110 0.69 2.07 3699 477 
2947 85 15 Round wood 78.0 46.9 iNls5 7 ORT, 121 0.74 1.72 4765 233 
2946 70 30 Round wood 78.0 48.1 7/50) 0.54 124 0.74 2.06 4535 296 
2944 50 50 Round wood 78.0 52.6 14.7 0.69 119 0.65 1.75 4988 471 Me 
2945 0 100 Round wood 78.0 53.6 14.6 0.71 116 0.63 1.31 5550 107 by, 
2914 50 50 Slab wood 78.4 49.0 13.07 0.68 118 0.69 1,94 5410 333 26.4 
2602° 50 50 Round wood 78.0 47.9 13.1 0.66 131 0.77 1.48 6135 416 <a 
Commercial Southern Pine Kraft 
Bric 42.9 14.5 0.58 110 0.73 3.20 4450 1310 Daf 4 
425 x 40—500, »% Shipment number. 
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jack pine neutral sulphite pulp (No. 5315) and a 50- 
50 mixture of this pulp and the aspen neutral sulphite 
pulp (No. 5310). The results of strength tests, on 
the boards are given in Tables V, VI, VII, and VIII. 
The average results of tests on commercial southern 
pine kraft liners from five sources are also given in 
these tables. 


duced in 77.4% yield (No. 5242, Table I) anda 
southern pine sulphate pulp made previously at the 
Forest Products Laboratory (digestion No. 2899). 
The sulphate pulp was processed in a Valley test 
beater to a freeness of 745 ml.* for use in the test 
sheets. The semichemical pulp was not processed 
beyond fiberizing. The strength data for the test 


Table VII. Properties of Jack Pine Sulphate and Commercial Southern Pine Kraft Liner Boards 


Properties of liner boards 


Bursting strength 


Woe: Unit ey Tensile fies Ce 
y j y ; strength, ; 2 
ray did, eee. Caliper Density, Mullen, ptyib./- g/lb./- strength, double ee 
No. % 8g. ie 0.001 in g./ce. lb. rm.@ rm.% p.8.1. folds 
Jack Pine Slab Wood 
2888 56.5 50.0 1105). 4 0.638 146 0.84 Sil: 4810 3440 22M 
2951 61.4 48.3 16.0 0.58 103 0.61 3.68 3725 1692 yi 
2926 68.0 46.3 14.0 0.64 93 0.57 2.63 3650 1178 21.0 
2886 70.7 51.0 18.3 0.54 80 0.45 2.92 2772 810 lee 
2889 alaal 49.3 16.3 0.58 il 0.41 2.66 3140 1023 ae 
2894 13.8 46.3 16.5 0.54 76 0.47 2.97 2984 704 17640 
2895? 13.8 43.4 15.4 0.54 87 0.58 2.61 3250 601 19.8 
Commercial Southern Pine Kraft 
42.9 14.5 0.58 110 0.73 3.26 4450 1310 21.2 


425 X 40—500. 


A corrugating board was made on the 60-inch four- 
drinier machine from aspen semichemical pulp (No. 
5310). The results of strength tests are given in 
Table VIII (No. 2604) in comparison with a com- 
mercial straw board. 


Container Board Testing 

Container boards fabricated from the liner boards 
made on the small commercial paper machine were 
tested for bursting strength, tearing strength, impact 


b Pulp for this run was given a light Jordan processing. 


sheets are given in Table X, and curves relating 
strength and pulp composition in Fig. 1. 


DISCUSSION 


Pulping 


The neutral sulphite pulping of jack pine required 
large amounts of chemicals and relatively long diges- 
tion times at 170°C. The total of chemicals con- 


Table VIII. Properties of Liner and Corrugating Boards Made from Hardwood Neutral Sulphite Semichemical Pulps 
Compared with Commercial Liner and Corrugating Boards 
Properties of boards 
< Bursting strength 
Weight, Folding Compres- 
Machine Pulp lb. per Unit, Tearing Tensile endurance, sion re- 
run yield, 1000 Caliper, Density, Mullen, pt./lb./- strength, strength, double sistance, 
No. Species % sq. ft. 0,001 in. g./cc. lb. rm.% p.s.t. p.8.t. folds 1b. 
Hardwood Liner Boards 
2945 Aspen 78.0 Don0 14.6 ORG 116 0.63 il gailh 5550 107 a 
2913 Aspen ; 78.4 61.0 14.8 0.79 127 0.64 12385 6280 141 48.2 
2962 Paper birch 78.6 54.4 15.3 0.68 134 OAL 1.28 5270 58 45.7 
2927 Beech-maple-cherry TAD 52.3 151 0.66 102 0.57 1.16 4660 41 34.9 
2917 Eucalyptus Ws 46.4 14.8 0.60 111 0.69 1.28 5065 1P7/ 37.9 
Commercial Southern Kraft Liner Board 
eer Aes 42.9 14.5 0.58 110 0.73 3.26 4450 1310 2052 
Corrugating Boards 
2604 Aspen 78.0 32.6 8.1 ORud 101 0.88 0.99 7740 576 24.2 
2540° Straw oe: 34.0 11.0 0.59 22 0.20 0.97 1560 15 10.0 


225 X 40—500. 6 Shipment number. 


resistance using the Beach puncture tester, and score- 
line strength using the Carlson score tester (2). The 
results of these tests are given in Table IX. 
Blending Experiments 

Test sheets were made from various mixtures of 
the jack pine neutral sulphate semichemical pulp pro- 
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sumed varied from 22.0% for the highest yield to 
58.3% for the lowest yield; the pulping time varied 
from 3 to 14 hours, respectively. The relatively 
high chemical consumption is characteristic of soft- 


* Freeness values given in this report were determined on the 


Riegler instrument. Schopper- 
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woods when pulped by a neutral process. In com- 
parison with the highly alkaline sulphate pulping of 
this species, the neutral sulphite required approxi- 
mately 45% more of chemicals in terms of sodium 
oxide and much longer time to produce pulps in the 
same yield (Tables I and II). 


strength. The pulp made in 78% yield from round 
wood had practically the same strength as that from 
slab wood. 

Jack Pine Sulphate Pulps. The jack pine sulphate 
pulps also varied in strength with increase in yield 
(Table IV). The strength data at a freeness value 


Table IX. Strength Properties of Semichemical Fiberboards Compared with Commercial Kraft and Jute Fiberboards 


Jute Straw 174 


1760 1460 


Score strength 
Pee 5, Bar score Rotary score 
Tearing strength — - Sa 
f Cm eee eae Direction Direction 
Tiltberra Basis Direction == = e 
pas: “a vberboar weight, : —__——— Puncture In Across In Across 
= : lb. per Bursting In : Across test machine, machine, machine, machine, 
Mieera Corrugating 1000 strength, machine, machine, Beech Carlson Carlson Carlson Carlson 
medium sq. ft. : g. g. units units units units units 
: ; Semichemical 
Jack pine semichemical ; , Straw 134 1730 1210 140 20.9 19.2 24.6 17.5 
50-50 jack pine-aspen semichemical Straw 140 1340 1470 156 ear) 15.2 16.7 iL Al 
50-50 jack pine-aspen semichemical Aspen semichemical 144 1730 1870 221 19.4 21.4 15.2 16.2 
Commerical 
ae Straw 131 1890 1990 170 14.4 Pi loaf PAU 23.3 
ute Straw 166 1800 1890 181 16.5 1335) 20.1 12.3 
ae 19.7 ; ; 


Considerably less of chemicals and shorter digestion 
times were required for the neutral sulphite pulping 
of the several hardwoods in comparison with the jack 
pine, mainly because of the lower lignin contents of 
the hardwoods (Table I). Among these hardwoods 
the aspen was somewhat more readily pulped than 
the others. 


Strength Properties of the Pulps 


Jack Pine Neutral Sulphite Pulps. The jack pine 
neutral sulphite pulps showed certain variations in 
strength with increase in pulp yield from 48 to about 
80% (Table III). The strength data at a freeness 
value of 750 ml. were plotted against yield and the 
resultant curves are presented in Fig. 2. The pulps 
appeared to show maximums in bursting, tearing, and 
tensile strengths at pulp yields of 55 to 60%. The 


Table X. Strength Data for Test Sheets from Jack Pine 
Semichemical and Southern Pine Sulphate Pulps and 
Mixtures Thereof 


Proportion of ples in mixture 
Jack pine semichemical, % 100 85 70 50 0 
Southern pine sulphate, % 0 15 30 50-100 


Properties of pulp mixture 
Bursting strength, pt./Ib./rm.* 0.56 0.72 0.59 0.95 1.04 
Tearing strength, g./lb./rm.* 1.66 1.85 1.86 1.98 2.07 
Tensile strength, p.s.i. 2880 3410 4010 6100 9100 
Folding strength, double folds 181 287 366 478 892 
Freeness (Schopper-Riegler), 
ml, 825 815 790 775 745 


*25 X 40—500. 


decrease in these pulp strengths from the maximum 
strengths with further increase in yield to the highest 
value of 78%, however, was moderate, 25 to 30%. 
The folding endurance, on the other hand, was highest 
for the pulp of lowest yield, in which case it was about 
three times as high as for the pulp of highest yield. 
The strongest pulps approached sulphate pulp in 
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of 750 ml. were likewise plotted against yield and the 
curves may be found in Fig. 2. The bursting and 
tearing strengths and folding endurance values for the 
pulp of highest yield were 40 to 80% lower than for 
the pulp of lowest yield. Tearing strength, how- 
ever, appeared to change little with yield. At the 
lowest yields the sulphate pulps were somewhat 
stronger than the neutral sulphite pulp. At yields 
over 70%, however, the neutral sulphite pulps were 
appreciably stronger than the sulphate pulps, ex- 
cept in tearing strength. Characteristically, the 
chemical consumption on a sodium oxide basis was 
considerably lower, 55%, and the pulping time much 
shorter for the strongly alkaline sulphite digestions 
than for the neutral sulphite digestions. 


Hardwood Neutral Sulphite Semichemical Pulps. 
The several hardwood neutral sulphite semichemical 
pulps varied in strength among themselves as well as 
having different strength properties than the jack pine 
semichemical pulps described previously (Table IIT). 
The birch semichemical pulp was slightly higher in 
bursting and tensile strength than the aspen semi- 
chemical pulp, and both had approximately the same 
folding endurance. Both pulps were appreciably 
higher in these properties than the semichemical pulps 
made from the beech-cherry-maple mixture and from 
the eucalyptus. The tearing strengths of the several 
hardwood pulps were not greatly different, with a 
possible slight advantage for the eucalyptus pulp. 
Since the aspen and birch pulps were made in a 
yield of 78% in comparison with approximately 70% 
for the others, the particular strength advantages in- 
dicated for the aspen and birch pulps would be even 
greater if the comparisons were made at the same 
yield. Compared to the jack pine neutral sulphite 
semichemical pulp produced in the same yield, the 
aspen and birch semichemical pulps were, on the 
other hand, appreciably lower in bursting strength, 
equal or slightly lower in tearing and tensile strengths, 
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and generally lower in folding endurance, especially 
at the higher freeness value. 


FIBERIZING AND PROCESSING 


The chips from the various digestions were fiberized 
under conditions established by trial to give pulps 
with a minimum of shives, a freeness high enough for 
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Fig. 1. Strength properties of test sheets prepared 

from mixtures of various proportions of jack 

pine semichemical and southern pine sulphate 
pulps 


satisfactory paper-machine operation, and an opti- 
mum combination of bursting and tearing strengths 
as determined on test sheets. Jack pine neutral sul- 
phite pulps made in yields of over 70%, when fiber- 
ized to a freeness value of 700 ml., were too slow- 
draining for satisfactory operation of the paper ma- 
chine. On the other hand, pulps fiberized to a freeness 
value of 915 ml. although satisfactorily free from 
shives, were low in bursting strength and high in tear- 
ing strength. Finally, pulps fiberized to a freeness 
of 850 to 875 ml. had a relatively high bursting 
strength and a moderately high tearing strength and 
represented the best combination of the pulp prop- 
erties and characteristics mentioned previously. 
When the fiberized pulp with a freeness value of 
915 ml. was processed further in the 50-pound beater 
in attempting to increase the bursting strength, the 
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tearing strength dropped to a very low value before a 
satisfactory bursting strength was developed. When 
this same pulp was processed in a test beater, how- 
ever, a favorable combination of bursting and tear- 
ing strength was obtained. Further, when this free 
pulp was passed through the disk fiberizer a second 
time, a favorable combination of bursting and tearing 
strengths was obtained. These brief fiberizing and 
processing experiments indicate that there is a rather 
narrow latitude of processing conditions for attain- 
ment of optimum properties in the jack pine neutral 
sulphite semichemical pulps and that these pulps may 
be sensitive toward the type of processing employed. 

Energy consumption data were obtained for fiber- 
izing the jack pine neutral sulphite pulps made in 
yields near 78% under conditions that gave the 
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Fig. 2. Influence of the degree of pulping in terms of 
yield of pulp on the strength properties of jack pine neu- 
tral sulphite and southern pine sulphate semichemical pulps. 


optimum combination of strength and freeness. The 
values obtained were 43 to 45 hp.-days per ton. The: 
aspen semichemical pulps required 20 to 25 hp.-days. 
per ton. 


Liner Board Experiments 


Jack Pine Neutral Sulphite Liner Boards. The liner: 
boards from the jack pine neutral sulphite pulps made 
in yields of 48 to 78% from the slab wood showed a. 
considerable range in strengths (Table V). When 
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the strength properties of the liner boards are con- 
sidered in view of the freeness values and degrees of 
processing of the respective pulps, the relationship of 
board strength to yield is similar to that indicated 
by the pulp strength tests. For example, the pulp of 
lowest yield was used unprocessed, whereas the pulps 
of highest yield were processed to a certain extent in 
the disk fiberizer and additionally in the beater. The 
relatively high tensile strength and compressive resist- 
ance of No. 2882, Table V, and low strengths of No. 
2915 with respect to yields were partly due to the 
respective high and low densities of the liner boards. 


The liner board made from the pulp from the round 
wood (No. 2943, Table V) was definitely weaker than 
those made from the slab wood (Nos. 2883 and 2915, 
‘Table V), although the pulp strengths, as judged 
from the TAPPI beater test, were practically the same 
(Table III). The relatively low strength of the 
board from the round wood was possibly due to under- 
processing the pulp in the disk fiberizer and conse- 
quently the inability to attain the optimum bursting 
and tearing strengths in the beater, as discussed 
previously. 


Although the presence of pitch in the pulps from 
both slab and round wood was quite pronounced dur- 
ing the fiberizing operation, no difficulties from this 
source were encountered on the paper machine. 


The liner boards made from the jack pine neutral 
sulphite pulps produced in yields near 78%, which 
were of particular interest in these experiments, varied 
considerably in their strength properties (Nos. 2883, 
2915, 2943, and 2608, Table V), but their average was 
equal to or higher than the commercial kraft board 
average in bursting and tensile strength and com- 
pressive resistance, was definitely lower in tearing 
strength, and was decidedly lower in folding endur- 
ance (Table V). In other words, the jack pine neu- 
tral sulphite semichemical boards were as stiff or 
stiffer, but less resilient, than the kraft boards. 


The experimental liner board made from lowest 
yield jack pine neutral sulphite pulp (No. 2884, Table 
V) was somewhat lower in bursting strength than 
the commercial kraft board, but it was equal or 
superior in other strength properties. If this pulp 
had been processed slightly, the board made from it 
would undoubtedly have been equal or superior to the 
commercial kraft board in all the strength properties 
tested. 


Jack Pine-Aspen Neutral Sulphite Semichemical 
Boards. The experimental liner boards made on the 
12-inch machine from several aspen-jack pine neutral 
sulphite semichemical pulp mixtures containing up 
to 50% of the aspen pulp did not differ greatly in 
strength properties from the 100% jack pine board 
(Nos. 2943, 2947, 2946, and 2944, Table VI). The 
bursting strengths of the aspen-jack pine boards were 
the same or slightly higher, the tearing strengths some- 
what lower, the tensile strengths increasingly higher 
with increase in the amount of aspen pulp, and the 
folding endurances were generally somewhat lower 
than for the all jack pine board. The liner board 
made from the 100% aspen pulp in comparison with 
the 100% jack pine liner board had a slightly lower 
bursting strength, an appreciably lower tearing 
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strength, a higher tensile strength, and a much lower 
folding endurance. Thus the properties of the boards 
from the pulp mixtures had properties generally com- 
mensurate with the proportions of aspen and jack pine 
pulps present although the tearing strengths and fold- 
ing endurance of the boards containing 15 and 30% 
of the aspen pulp were somewhat lower than expected. 

The liner board made on the 60-inch paper machine 
from the 50-50 aspen-jack pine neutral sulphite semi- 
chemical pulps (No. 2602, Table VI) had appreciably 
higher bursting and tensile strengths, a somewhat 
lower tearing strength, and the same folding endur- 
ance as the board made on the 12-inch paper machine 
from the same pulps. These differences in strength 
can be attributed to differences in processing of the 
pulps. 

In comparison with the average results for the com- 
mercial kraft boards (Table VI), the tests on the 
liner board made on the larger of the two machines 
(No. 2602, Table VI), from the 50-50 mixture of jack 
pine and aspen semichemical pulps, showed the semi- 
chemical board to have the same bursting strength 
and a higher tensile strength, but a lower tearing 
strength by 50% and a lower folding endurance by 
75%. The neutral sulphite semichemical board again 
tended to be less resilient than the kraft board. 

Jack Pine Sulphate Boards. The liner board made 
on the 12-inch paper machine from the sulphate pulp 
produced in 56.5%yield (No. 2888, Table VII) was 
exceptionally strong in all respects, except possibly for 
an ordinary value for compression resistance. All 
the strength values except compression resistance were 
higher for this board than for the commercial kraft 
board (Table VII) used for comparison. However, 
as the yield of pulp was increased, there was a general 
decrease in strength. The boards from the pulps 
made in yields of about 70% were significantly lower 
in all strength properties than the commercial board. 
In the case of the pulp of highest yield, an increase 
in bursting strength at the expense of tearing strength 
was obtained by a light jordan processing of the pulp 
following a light beater processing, although the 
bursting strength was not raised to that of the com- 
mercial boards (No. 2895, Table VII). 

In comparison with the jack pine neutral sulphite 
semichemical boards the sulphate semichemical boards 
were higher in tearing strength and folding endurance, 
but lower in bursting and tensile strengths and com- 
pression resistance. 

Hardwood Neutral Sulphite Semichemical Liner 
Boards. The liner boards made on the 12-inch paper 
machine from the hardwood neutral sulphite semi- 
chemical pulps approached the commercial kraft liner 
board in bursting strength, were somewhat higher in 
tensile strength and appreciably higher in compressive 
resistance, but were much lower in tearing strength 
and folding endurance (Table VIII). The hardwood 
boards tended to be somewhat more dense than the 
softwood boards. In general it would be expected 
that fiberboard boxes made with the hardwood liner 
boards would have excellent stiffness but be lacking 
somewhat in resilience or impact resistance. 

Among the hardwoods themselves the aspen and 
birch semichemical liner boards (Nos. 2945, 2913, 
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and 2962, Table VIII) were generally slightly stronger 
than the boards made from the beech-cherry-maple 
mixture (No. 2927) and the eucalyptus semichem- 
ical pulps (No. 2917) even though the latter were 
produced in appreciably lower yields. The strengths 
of the hardwood liner board appeared to be in agree- 
ment with the respective pulp strengths (Table III) 
when freeness and processing differences were con- 
sidered. 


Tests on Container Board 


Jack pine and jack pine-aspen neutral sulphite 
semichemical liner boards made on the 60-inch paper 
machine were combined with both commercial 9-point 
strawboard and experimental 9-point aspen semi- 
chemical board on a commercial corrugating and 
combining machine. The properties of the aspen 
corrugating board are given in Table VIII in compari- 
son with a commercial straw corrugating board. The 
aspen corrugating- board was considerably stronger 
than the straw board in all respects, except tearing 
strength, which was the same. 


The container boards made with the semichemical 
liner boards had appreciably higher bursting strength 
than the commercial kraft or jute corrugated fiber- 
board, Table IX. 


Tearing-strength tests showed that the kraft con- 
tainer board was the highest in this respect, followed 
fairly closely by the jack pine-aspen semichemical 
container board with aspen semichemical corrugations 
and one of the jute container boards. The semichem- 
ical fiberboards with the straw corrugations had tear- 
strengths about 25% less than the kraft fiberboard. 


The jack pine and jack pine-aspen container boards 
with the straw corrugations gave puncture-test values 
somewhat below those for the commercial kraft and 
jute container boards. The Jack pine-aspen container 
board with the aspen semichemical corrugating me- 
dium, on the other hand, was higher than the com- 
mercial container boards. 


Results of tests of the strength of the various con- 
tainer boards at the score line are available for both 
bar and rotary type of scores in and across the machine 
direction of the container boards. Though there are 
several apparent discrepancies in these data, it appears 
that the following over-all rating of the container 
boards can be made for strengths at the score line. 
The kraft container board was superior to the others, 
followed closely by the jack pine semichemical con- 
tainer board, and with the jack pine-aspen container 
board with the aspen semichemical corrugation being 
third. The jack pme-aspen container board with straw 
corrugations was similar to the jute container boards. 
Since fiberboard boxes show score-line failures in 
service more often than other failures, a satisfactory 
score-line test of the fiberboard should give some 
indication of the serviceability of the fiberboard as 
a box. Further, score-line failures most often occur in 
the horizontal end scores, although this depends on 
the size and shape of the box. The horizontal score 
is a rotary score in the cross machine direction. Com- 
paring the different container boards for strengths at 
this particular score line, the same rating is found to 
hold generally. 
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The results of the various tests on the container 
boards appeared to be fairly consistent with the respec- 
tive qualities of the liners and corrugations used. 
From an over-all standpoint it seems possible that 
the jack-pine and aspen container boards made from 
high-yield neutral sulphite pulps would make service- 
able corrugated fiberboard boxes. In general, the 
neutral sulphite boxes would be expected to be some- 
what lower in serviceability than kraft boxes, but 
possibly equal or superior to jute boxes. However, 
box tests would be needed to prove these points. The 
upgrading of the jack pine-aspen container board by 
the use of the aspen semichemical corrugation in place 
of the strawboard, as well as the relatively good show- 
ing of the semichemical board containing 50% each 
of aspen and jack pine semichemical pulps, was note- 
worthy. The generally favorable results from the 
semichemical container boards in comparison with the 
commercial container boards were likewise interesting 
in view of the relatively low tearing strengths and 
folding endurances of the semichemical liner boards. 


Blending Experiments 


The southern pine sulphate pulp used in the 
blending experiments had been processed to a slightly 
lower freeness value than desired and was considerably 
stronger than the higher-freeness jack pine semichem- 
ical pulp, which was used unbeaten. The differences 
in bursting and tensile strengths and folding endurance 
were not so great, although still considerable, when 
the two pulps were compared at the same freeness 
value. 


When the jack pine semichemical and southern pine 
sulphate pulps were blended in various proportions 
(Table X and Fig. 1), there was an increase in 
strength and decrease in freeness as the proportion of 
southern pine pulps in the mixture was increased. 
With successive increases in proportion of southern 
pine pulp, the bursting and tearing strengths tended 
to level off toward maximum values near a 50-50 
mixture, whereas tensile strength and folding endur- 
ance continued to increase in a more linear manner. 
About 50% of the total increase in bursting and tear- 
ing strengths in proceeding from all jack pine semi- 
chemical to all southern pine sulphate pulps was ob- 
tained when only 25% of the southern pine pulp was 
present in the mixture. If this fact should hold for 
liner board made from commercial pulps, then there 
is a possibility that a substantial increase in strength 
(especially tearing strength, which tends to be low in 
the jack pine neutral sulphate semichemical pulps) 
could be realized by blending in a relatively small 
amount of southern pine sulphate pulp. 
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The Nature of the Color Changes in Groundwood 


J. A. VAN DEN AKKER, HARRY F. LEWIS, GARY W. JONES, and M. A. BUCHANAN 


This paper discusses the color of groundwood, the action 
of light on the color, and the nature of the color change 
resulting from sodium peroxide bleaching. The charac- 
teristic downward course of the “color curve” in the blue 
and violet regions of the spectrum, which accounts for the 
yellowness of groundwood, continues in the ultraviolet 
region with the curvé gradually levelling off at a reflec- 
tivity of only about 8% for wavelengths below 280 mmu. 
This behavior of the complete spectral reflectivity curve, 
coupled with the known spectral absorption of lignin, sug- 
gests that lignin is primarily responsible for the yellowish 
color of groundwood pulp. The change in color produced 
by light, which is most effectively measured in technical 
studies through brightmess (papermakers’), is strongly non- 
linear with time of exposure, the rate of change being 
very great for short exposure. The influence of the 
groundwood content in mixed furnishes, both on the 
color and color changes, is disproportionately large for 
small groundwood content. The pH of the furnish is very 
important, the optimum value with regard to high bright- 
ness before and after fading being about 4.0. Oxygen 
plays only a minor role in the primary reactions of fading. 
Moisture content has a small but definite effect. Tem- 
perature alone causes only inappreciable darkening of 
color, but elevation of temperature during exposure to 
light greatly increases the fading. The spectral sensi- 
tivity of groundwood indicates strongly that lignin is 
mainly responsible for the yellowing and darkening of 
color produced by light. The characteristic change of 
color is produced by ultraviolet light; light of wavelength 
longer than 480 mmu has a small bleaching action, and the 
nature of fading produced by light of only moderately short 
wavelength is of a character different from that of ordinary 
fading by ultraviolet light; there are at least two photo- 
chemical reactions involved in fading of groundwood. It 
seems probable that one of the effects of ultraviolet light 
is to disrupt certain linkages in the materials of the pulp 
which permits subsequent oxidation. Long exposures of 
groundwood to sunlight and the radiation from a Fade- 
Ometer are produce changes in the measurable chemical 
characteristics of the pulp. These changes support the 
view that lignin is responsible for the fading effect, although 
the state of chemical knowledge is not sufficiently well 
advanced to permit definite conclusions on the relationship 
between the color changes and the chemical changes. Re- 
eent work on the effect of sodium peroxide bleaching on 
groundwood quite definitely indicates that the bleaching 
mainly affects the total lignin in the pulp; that the bleach- 
ing action on that portion of the lignin which is extractable 
(native lignin) is the same as that on the total lignin; and 
that, in spite of large consumption of the peroxide by the 
nonlignin components, virtually none of the observed 
bleaching action is attributable to the latter. 
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THE layman probably fails to appreciate the 
economic advantages and the meritorious properties 
of groundwood papers that are so apparent to news- 
paper publishers, producers of catalogs, and to other 
consumers requiring an inexpensive paper having high 
ink receptivity and good opacity. Without doubt, 
his judgment of such papers is strongly influenced by 
the inferior color and color stability of groundwood. 
These rather conspicuous shortcomings of groundwood 
have been studied in a number of investigations over 
a period of more than fifty years and, because the 
general problem of color of groundwood has proved 
to be a difficult one, our present knowledge of the 
subject is still incomplete and inexact. However, 
recent studies have contributed significantly to the 
chemistry and physics of the groundwood color prob- 
lem, and it is hoped that a review of these contribu- 
tions, together with new information on the physical 
aspects of the bleaching of groundwood, will stimulate 
others to do further work in this field. 

The literature on researches in the field prior to the 
studies conducted at The Institute of Paper Chemistry 
(1-5) under the sponsorship of the Groundwood Paper 
Manufacturers Association has been presented and 
discussed in a paper by Lewis, Reineck, and Fron- 
muller (1). 


THE COLOR OF GROUNDWOOD 


Undyed papers containing a substantial percentage 
of groundwood pulp typically have a color that might 
be described as a very light yellowish gray. The 
spectral reflectivity curve (“color curve”) for a 100% 
groundwood sheet, obtained with a General Electric 
recording spectrophotometer, is presented in Fig. 1.* 
The only characteristic feature of this curve is its 
sharp drop in the wavelength range Just above 400 
mmu. This feature distinguishes the color curve of 
groundwood from that of any of the chemical pulps 
and, of course, accounts for the yellow hue of ground- 
wood. When special equipment is employed for the 
extension of the spectral reflectivity measurements into 
the ultraviolet region (6), it is found that the down- 
ward course of the curve continues almost linearly 
to a wavelength of about 380 mmu, below which the 
curve gradually levels out to a reflectivity of about 
8% for wavelengths below about 280 mmu. This low 
reflectivity corresponds to rather heavy absorption 
of the radiation by the sheet. 

In contrast to the increasing absorption of light as 
the wavelength is decreased from the blue and violet 
regions of the spectrum into the ultraviolet zone, the 
situation with a sheet composed of highly purified 


* The groundwood used in this test and in most of the studies reported 
later was an eastern spruce commercial groundwood. 
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cellulose fibers is quite different. The spectral reflec- 
tivity of such a sheet falls off only moderately in the 
ultraviolet region, the ultraviolet absorption being 
very much smaller than that of groundwood. In 
fact, pure cellulose is one of the few substances having 
high transparency for ultraviolet radiation. Presum- 
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Fig. 1. Upper curve: spectral reflectivity (“color curve’) 

of 100% groundwood before exposure to light. Lower 

curve: spectral reflectivity of groundwood after an inte- 

grated exposure of 73 hours of each side to the sun. The 

color difference corresponding to these two curves is very 
great 


ably the other carbohydrate components of ground- 
wood account for only a small portion of the observed 
high absorption in groundwood of ultraviolet radia- 
tion and of violet and blue light. Accordingly, the 
yellowish color is to be ascribed to the lignin and 
the extractives. It is known that lignin possesses high 
ultraviolet absorption which varies with wavelength in 
a manner consistent with the observed spectral reflec- 
tivity of groundwood. This, together with evidence 
of a more quantitative nature to be given in later 
portions of this paper, indicates that lignin is mainly 
responsible for the characteristic groundwood color. 
The possible influence of the extractives should not 
be discounted on the basis of their low content (a few 
per cent), because, under certain circumstances, they 
may become highly colored materials. Although work 
on the chemical and optical properties of the extrac- 
tives is in progress, it is not possible at the time of 
writing to estimate the importance of the part they 
play in the color of groundwood. 

The increasing demand for white papers for color 
printing, and the growing use of color on newsprint 
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intensify the importance of the problem of the color 
of groundwood. Another factor having a strong bear- 
ing on the problem is the increasing use of fluorescent 
lamps. Although such lamps are manufactured in a 
number of types covering a wide range of color tem- 
perature, it may be said that fluorescent lamps gen- 
erally radiate light that is relatively rich in the blue 
portion of the spectrum. It is well known that yellows 
of low saturation (i.e., weak yellows) appear stronger 
under light of this sort than under the illumination 
of incandescent lamps. A yellowish paper viewed in 
incandescent light might pass as a reasonably good 
‘near-white;” the same paper under a fluorescent 
lamp will probably appear to be objectionably yellow. 
It is also of interest to note that fluorescent lamps 
radiate near-ultraviolet light, and that such light will 
promote “fading” of groundwood. 


THE “FADING” OF GROUNDWOOD BY LIGHT 


The so-called “fading” of groundwood under the 
action of light is actually a deepening of the yellow 
color (increase in saturation or purity of color) and 
a darkening of the color. Fading is associated with 
decrements in brightness and luminous reflectance. 
Color curves for a groundwood paper before and after 
73 hours of exposure of each side to sunlight are re- 
produced in Fig. 1. Inasmuch as a noticeable differ- 
ence in color corresponds roughly to a change in re- 
flectivity of 1% at wavelengths in the vicinity of 
450 mmu, it is evident that the color change associated 
with the two curves of Fig. 1 was very profound. Ac- 
tually, it is not necessary to expose groundwood to 
sunlight for long periods of time to obtain rather large 
color changes, because the modification of light absorp- 
tion in groundwood paper is not directly proportional 
to the time; it is more nearly proportional to the 
square root of the exposure time—e.g., an exposure of 
4 hours produces only about twice the effect of a 
1-hour exposure. ' 


It will be noticed that the greatest difference between 
the curves of Fig. 1 exists in the blue region of the 
spectrum (between 420 and 480 mmu). Since bright- 
ness (papermakers’) is determined with blue light, 
this quantity has been widely and effectively used in 
technical studies of the changes in color of ground- 
wood. Good correlation is usually to be expected in 
the comparison of changes in brightness with the 
corresponding changes in such important colorimetric 
quantities as purity and luminous reflectance; accord- 
ingly, where technical considerations permit, the meas- 
urement of brightness results in the acceleration of 
investigational work in this field. Relatively short 
exposure times may be employed and, of course, the 
determination of brightness requires very much less 
time than does colorimetric evaluation, even when 
the latter is performed with a three-filter photoelectric 
colorimeter. 


Reference has already been made to the studies of 
Lewis, et al., (1-5) on the fading of groundwood by 
light; it is suggested that the technical reader inter- 
ested in details should consult those and other original 
contributions covered by the literature survey. Per- 
haps the present purposes may be best served by 
reviewing some of the more important findings of the 
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studies conducted at The Institute of Paper Chemistry, 
and by introducing, where it may appear to be helpful 
to do so, new considerations based on the published 
data. 

The time of exposure of groundwood to the light 
from a Fade-Ometer are or other source of ultraviolet 
light is related to the changes produced in the sheet 
in a strongly nonlinear manner. For example, the 
drop in brightness of a 100% groundwood sheet dur- 
ing the first hour of exposure to a Fade-Ometer was 
5 points (61.7 to 56.7%), whereas the further drop 
occurring during the second hour was 2 points. An- 
other way of expressing this result is found in the 
qualitative application of the Kubelka-Munk theory 
of the absorption and scattering of light. Strictly 
speaking, this theory is not applicable to a groundwood 
sheet after fading, because such a sheet is not optically 
homogeneous. However, only a qualitative measure 
of the way in which the Kubelka-Munk number, K/S, 
varies with the time of exposure is desired. Changes 
in this number are, under ideal conditions, propor- 
tional to the changes in the weights of the colored 
bodies present in the paper. It is found that the 
change in K/S varies somewhat faster than the square 
root of the exposure time. This relationship is to be 
regarded as purely empirical; it does indicate quite 
definitely, however, that the photochemical, or photo- 
chemically induced, reactions occurring in the sheet 
are extraordinarily fast at the onset of exposure, and 
decrease in rate with increasing exposure time. A 
theoretical analysis of the problem would be enor- 
mously complicated and would require much more 
chemical and physical data than are currently avail- 
able. 

The influence of groundwood content on the color 
and the instability of color of bleached sulphite- 
groundwood furnishes is disproportionate with the 
color changes. For example, the first increment of 
20% of groundwood in the furnish produces a much 
larger decrement in brightness in both the unfaded 
and faded sheets than the last increment (from 80 to 
100% groundwood). This is an important effect in 
practice, and is understood in the light of the Kubelka- 
Munk theory. 

The pH of groundwood strongly influences the 
brightness of both the unfaded and faded groundwood 
paper. A study of a series of test sheets in which the 
pH (water extract) was varied from 2.10 to 9.88 
through controlled additions of H.SO, and NaOH 
revealed that the optimum pH with regard to maxi- 
mum brightness of the unfaded and faded paper was 
in the vicinity of 4.0. 

Several photochemical observations were made with 
a Hanovia Type BU mercury arc. Where it was 
desired to study the influences of gases, temperature, 
and humidity, the specimens of groundwood sheets 
were placed in a fused silica flask. The intensity of 
the mercury are was controlled by means of a com- 
bination of fluorescent screen, photocell, and galva- 
nometer. 

The influence of oxygen on the rate of fading was 
not large. Two-hour exposures were made with speci- 
mens exposed to air (flask open to room), oxygen, 
nitrogen, vacuum for 16 hours, and vacuum for 50 
hours. The data may be summarized as follows: 
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Atmosphere Points Drop 
Te OD ace ok PO Re Aa i tee an emg 7 SON eo 10.1 
Oxycene ee eee ae een WP Sra 9.0 
INTEOSEMA.. emus ks det cs caenens 7.0 
Wevouutten. (IG 152)) os xoseu: as@enenioocs 6.8 
Vacuum (50M bts) eee ee eee ee 7.6 


The higher.result obtained with air (as compared with 
oxygen) is probably attributable to a small humidity 
effect (see below). It is concluded that the role 
played by oxygen in primary reactions is slight, unless 
the small amount of oxygen sorbed by the fibers and 
other components of the groundwood under vacuum 
conditions is sufficient for any direct or catalytic effect 
the oxygen may have. 

The effect of relative humidity is small, but definite. 
Two-hour exposures of specimens exposed to air of 
very high relative humidity (however, safely below 
the condensation point) and air desiccated for 22 hours 
with phosphorus pentoxide resulted in brightness drops 
of, respectively, 10.9 and 8.0 points. Pure water (like 
pure cellulose) has high transparency for ultraviolet 
radiation and, hence, any real effect of moisture con- 
tent is small, although definite. 

Temperature, per se, has very little effect on the 
color of groundwood, but the temperature: coefficient 
of the photochemical effects is quite large. Specimens 
exposed to air at 100°C. for varying periods of time 
in the darkness exhibited an average drop in bright- 
ness of 0.5 point after 2 hours of aging, and only 1.2 
points after 8 hours. However, 2-hour exposures to 
ultraviolet radiation at room temperature and at 
100°C. resulted in brightness drops of, respectively, 
10.1 and 14.0 points. At this lowered level of bright- 
ness, the influence of temperature alone would be sub- 
stantially less than 0.5 point, so that the 40% increase 
in the brightness drop caused by the simultaneous 
exposure of groundwood to elevated temperature and 
ultraviolet radiation is to be interpreted as meaning 
that the photochemical effect has a substantial tem- 
perature coefficient. 

The spectral sensitivity of groundwood (the depend- 
ence of fading on the wavelength of radiation) is of 
particular interest. This was determined by means 
of a monochromatic illuminator and a vacuum thermo- 
junction for the measurement of radiation intensity. 
The energy of the radiation at any given wavelength 
was obtained by multiplying the intensity by the 
exposure time; the sensitivity of the groundwood at 
that wavelength was taken as proportional to the 
reciprocal of the radiant energy required to produce 
a given drop in brightness. The relative spectral 
sensitivity curve, determined in this manner, is given 
in Fig. 2. This figure also presents the spectral ab- 
sorption coefficients of native lignin and lignin deriva- 
tives. The similarity in shapes of the spectral sensi- 
tivity curve for groundwood and the ultraviolet ab- 
sorption curves for lignin is striking, and is believed 
to be significant of the part played by lignin in the 
instability of color of groundwood. It is known that, 
in general, the photochemical behavior of a substance 
is related to the spectral absorption of the substance. 
It has been concluded (2) that, “This agreement 
between the shapes of the curves indicates quite 
defintely that the absorption of light by lignin in 
groundwood is responsible for imitiating at least a 
portion of the reactions that give rise to the charac- 
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teristic yellowing of the color of exposed groundwood. 
This agreement in shape of the two types of curves 1s 
not sufficient in itself to indicate that the lignin per se 
is suffering a permanent change in chemical composi- 
tion produced by the action of light, because it does 
not rule out the possibility that the lignin is acting 
as a catalyst for the photochemical reaction; however, 
both the increase in alkali solubility of the faded sheet 
and the temperature variation of the rate of reaction 
indicate that the lignin in itself must be modified. in 
some manner by the action of light, and associated 
with this modification is the increase of the absorption 
coefficient in the visible spectrum and the consequent 
yellowing of the sheet.” 
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Fig. 2. The heavy curve gives the relative spectral 
sensitivity of production of fading, or the relative 
effectiveness of different wavelengths in the ultra- 
violet region in producing lowered brightness. The 
lighter solid line and the remaining curves give the 
relative spectral absorption coefficients of native 
lignin, amyl lignin, and of lignin derivatives dis- 
solved in black liquor and waste sulphite liquor 


_ A bleaching of groundwood, amounting to about 2 
points in brightness, results when a sheet is exposed 
to intense radiation (incandescent source) from which 
light of wavelength shorter than about 480 mmu has 
been filtered out. However, when the radiation con- 
tains light of wavelengths down to about 385 mmu, a 
brightening of the groundwood is observed only during 
the first portion of the exposure period and, subse- 
quently, the brightness falls off with increasing ex- 
posure. Associated with these phenomena are different 
types of modification of the color curves of the ground- 
wood. In contrast with the ordinary effect of short- 
wavelength radiation (see, e.g., Fig. 1), radiation of 
wavelength longer than about 350 mmu produces very 
little drop in reflectivity at 400 mmu, but lowers the 
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color curve for wavelengths above 450 immu. The 
brightening effect of light of wavelength longer than 
480 mmu applies to the whole color curve, from 400 
to 700 mmu. These observations lead to the con- 
clusion that there are at least two photochemical 
effects that occur during the normal fading of ground- 
wood. (It is perhaps of interest, in passing, to note 
that most window glasses will transmit ight of wave- 
length down to about 350 mmu.) 


The effect of ozone on groundwood color is that of 
bleaching. It was, therefore, of considerable interest 
to find that the drop in brightness caused by exposure 
to the radiation from the mercury are was doubled 
when ozone was added to the air streaming around the 
test specimens (8 micrograms of ozone per milliliter 
of air). It seems possible that the bleaching action of 
ozone (absence of ultraviolet light) is similar to that 
of long-wavelength light and that ozone, a powerful 
oxidizing agent, can participate in the fading reactions 
only in the presence of ultraviolet radiation. As is 
well known, the quantum energy of ultraviolet radia- 
tion is sufficiently high (e.g., 4.1 electron-volts or 95 
kg.-cal. per: mole at 300 mmu) to disrupt a number 
of the linkages in organic substances, and it seems 
probable that the oxidizing action of ozone in the fad- 
ing reactions can occur only after certain linkages 
are broken by the radiation. 

Studies of the chemical changes produced by ultra- 
violet radiation in groundwood were made with (a) 
groundwood sheets exposed to the Fade-Ometer for 
10 hours on each side (brightness drop, 21 points) and 
with (b) a commercial groundwood book paper con- 
taining 45% groundwood, 55% bleached sulphite (ash- 
free basis), and 15% clay, exposed for integrated 
periods of 73 hours on each side to August sunlight 
(brightness drop, 11.3 points). The results will be 
summarized here for the convenience of the reader not 
interested in the detailed data. 

The prolonged exposures decreased the apparent 
lignin content and the methoxyl content; these decre- 
ments were substantially larger in the case of the 
paper, exposed to sunlight. The corresponding reac- 
tions, involving a loss of methoxyl groups, may be 
followed by chemical modification to a colored sub- 
stance. A study by Forman (7) of the action of 
ultraviolet light on lignin is of considerable interest 
in this connection. A portion of his summary of 
observations and conclusions is quoted in the follow- 
ing: “Alcohol extraction of irradiated wood meal or 
lignin yields colored solutions of reaction products 
made alcohol soluble by the action of the light. Evi- 
dence is presented which indicates that these alcohol 
solutions contain a mixture of lignin degradation 
products, some of which are obviously products of 
oxidation reactions. One such fragment was vanillin. 
Another, having a methoxyl content of 10.6%, showed 
some physical resemblance to native lignin. The 
presence of vanillin in a sheet causes rapid fading of 
the sheet on irradiation. (This observation was made 
with a sheet of filter paper impregnated with vanillin.) 


“The action of ultraviolet light on lignin is very 
complex. The primary reaction probably involves 
the rupture of linkages and rearrangements of struc- 
ture which make available new points of attack for 


Vol. 32, No. 4 April 1949 TAPPI 


such reactions as photochemical oxidation. The sec- 
ondary reactions probably include the formation of a 
series of oxidation products which in turn may form 
colored compounds by polymerization.” 


Cross and Bevan cellulose was appreciably reduced 
in the groundwood exposed for 10 hours per side to 
the Fade-Ometer but was not changed in the ground- 
wood paper exposed to sunlight for an integrated time 
of 73 hours per side; pentosan contents were reduced 
in both papers. It should be noted that sunlight and 
the light from a Fade-Ometer are do not have the 
same relative spectral energy distribution in the 
ultraviolet region. Presumably the ultraviolet radia- 
tion from the Fade-Ometer are shortened the carbo- 
hydrate chain molecules through attack of the glyco- 
sidic linkages, and caused an increase in the copper 
number and alkali solubility (both of which were 
observed to increase). Heuser (8) presents a thor- 
ough discussion of the action of ultraviolet light on 
cellulose, and recent work of interest on this subject 
has been done by him and his co-workers, Stillings 
and Van Nostrand (9) and Chamberlin (10). 


The alkali solubthty (1% NaOH) and copper num- 
ber of the papers exposed to both the Fade-Ometer and 
sunlight increased several fold. It was possible to 
show that all but a few per cent of the original lignin 
was rendered soluble by the irradiation. The ethanol- 
benzene solubility, although small, was increased sev- 
eralfold. 


The state of chemical knowledge of lignin, of the 
degradation products of lignin, and of the other com- 
ponents of groundwood is not sufficiently far advanced 
to permit one to draw definite conclusions concerning 
the relationship between the color and chemical 
changes produced in groundwood by irradiation with 
ultraviolet light. However, in agreement with Hirsch- 
kind (11), Bakker (12), and others, it appears certain 
that the yellowing and darkening of the color of 
eroundwood is to be ascribed either to a modification 
of the lignin or to products resulting from such modifi- 
cation, or to both. 


NATURE OF THE CHANGE IN COLOR OF 
GROUNDWOOD CAUSED BY SODIUM 
PEROXIDE BLEACHING 


The pioneering work of Reichert and his co-workers 
(13-16) has resulted in a commercial process for 
bleaching groundwood with sodium peroxide that is 
remarkable from several points of view. They, and 
more recently Stobo and Russell (17), have shown 
that, working with groundwood pulps prepared from 
woods that are amenable to bleaching by this process, 
brightness increments of the order of 10 points can 
be achieved in an operation in which the weight of 
sodium peroxide is only 2% of the oven-dry weight 
of the pulp. It is unnecessary to point out that a 
bleached groundwood having a brightness in the range 
70 to 75% may be used in the production of paper 
having a good degree of whiteness. 


During a recent thesis study conducted by one of 
the authors (G. W. J.) (18) on the effect of sodium 
peroxide bleaching on groundwood, the part played by 
lignin was investigated chemically and colorimetri- 
cally. Of particular interest in the present discussion 
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is the demonstration, through optical theory and 
measurement, of the relationship between the color of 
bleached groundwood and the colorimetric properties 
of lignin extracted from unbleached groundwood and 
of hgnin extracted from bleached groundwood. 

This work involved the color of lignin solutions, 
which brought Beer’s Law (shown to hold for such 
solutions) into play, and the optical work relating to 
the color of groundwood test sheets was that based 
on the well-known Kubelka-Munk theory of absorp- 
tion and scattering of light in light-scattering media. 
A very interesting aspect of the investigation is the 
assumption that the extinction coefficient for a mate- 
rial in solution is the same as the specific absorption 
coefficient of that material when present in a sheet 
of. paper. Mathematically, these coefficients should be 
identical if there is no optical solvent effect on the 
material. This is the last of four basic assumptions 
made below. 

The basic assumptions required for the analysis (to 
be shown subsequently to be valid or false by the 
experimental data) are: 

(a) Isolated native lignin and the total lignin in 
spruce groundwood are of the same intrinsic color— 
that is, their specific absorption coefficients are essen- 
tially identical. 

(b) Sodium peroxide bleaching alters the color of 
the extractable native hgnin and of the total lignin in 
eroundwood in essentially the same manner. 

(c) The major bleaching exerted by sodium peroxide 
upon the pulp is the result of its reaction with the 
total lignin component. Consequently, the color of 
the nonlignin portion of the groundwood is assumed 
to be essentially unaltered by the action of sodium 
peroxide. 

(d) Anhydrous dioxane exerts no appreciable solvent 
effect (with regard to the absorption of light) upon 
isolated native lignin. 

The analysis involved the setting up of equations 
for the specific absorption coefficients of the unbleached 
and bleached groundwood sheets in terms of the spe- 
cific absorption coefficients of the lignin and nonlignin 
components. The coefficients for the sheets were 
determined from reflectance data obtained with the 
General Electric recording spectrophotometer, using 
well-established procedures based on the Kubelka- 
Munk theory. The extinction coefficients of the ex- 
tracted lignin from the unbleached and bleached sheets 
were determined through spectral transmittance de- 
terminations (made with the G. E. recording spectro- 
photometer), and with the help of Beer’s Law. These 
extinction coefficients were then used as specific absorp- 
tion coefficients in the equations for the paper sheets. 
Finally, the reflectivity of the bleached groundwood 
was calculated and compared with the directly ob- 
served reflectivity of the groundwood. It should be 
emphasized that the calculated reflectivity depends 
upon the numerical values of the extinction coefficients 
of the unbleached and bleached lignin isolated from 
the unbleached and bleached groundwood. The cal- 
culated and observed reflectivities of the bleached 
eroundwood are compared in Fig. 3. When one con- 
siders the technical details of what has been done, it 
is realized that the agreement between the two curves 
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is remarkable. The small spread between the curves 
for wavelengths below 500 mmu may, or may not, be 
real. The opacity of the test sheets was (as might 
be expected) quite high for the short wavelengths and, 
accordingly, the experimental uncertainty increased 
as the wavelength approached the violet end of the 
spectrum. 
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Fig. 3. Observed and calculated spectral reflectivity (“color 
curve”) of bleacher groundwood. The calculated spectral 
reflectivity is based on spectral absorption measurements 
of isolated lignin from unbleached and bleached ground- 
wood, existing in dissolved form in dioxane solutions 


It is concluded that sodium peroxide bleaches 
groundwood almost wholly through its action on the 
total lignin in the pulp. A subsidiary conclusion of 
technical interest 1s that the bleaching action on that 
portion of the lignin which is extractable (native 
lignin) is the same as that on the total lignin. Another 
conclusion of importance is that, in spite of the fact 
that the nonlignin components consume a substantial 
amount of the sodium peroxide, the nonlignin com- 
ponents are not bleached. Since pure carbohydrates 
are white, the interest in this conclusion attaches to 
the action of the sodium peroxide bleaching process 
on the extractives. 
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Recetveo Nov. 12, 1948. Presented at the Mechanical Pulping Conference, 
sponsored by the Technical Association of the Pulp and Paper Industry and 
Technical Section, Canadian Pulp and Paper Association, Poland Spring, 
Me., Sept. 27-29, 1948. 

Note ADDED IN PROOF. In the third paragraph of 
the section entitled “Nature of the change in color of 
groundwood caused by sodium peroxide bleaching,” it 
is stated that “the extinction coefficient for a material 
in solution is the same as the specific absorption coeffi- 
cient of that material when present in a sheet of paper.” 
Recently, one of the authors* has examined the theo- 
retical connection between the absorption coefficients 
of a material in solution and in a light-scattering 
medium, and has shown that, whereas the defining 
differential equations for light absorption are the same 
for solution and light-scattering medium, the coeffi- 
cients should not be numerically equal. When allow- 
ance is made for the fact that parallel rays normal to 
the absorption cell are employed in measuring a (the 
absorption coefficient of a material in a nonturbid 
solution), whereas the light in a diffusing medium 
such as paper is nearly the same in all directions (for 
which geometry the specific absorption coefficient k is 
appropriate), it is found that k = 2a. Thus, in the 
ideal case, the two coefficients differ by a factor of two. 
If an extractable (colored) material like lignin is not 
uniformly dispersed in the pulp or paper, its contri- 
bution to the k-value of the latter should be less than 
2a; thus, we may write k = 2fa, where f is a “distri- 
bution factor” having a value less than unity. In 
view of this correction, the agreement between the 
observed and calculated reflectivity curves shown in 
Fig. 3 may have been obtained through the happen- 
stance that f was about 0.5. However, the approximate 
agreement of the curves with regard to form, and with 
regard to numerical values with a very plausible 
value of f, at least qualitatively supports the con- 
clusions which had been drawn from the observations. 

*J. A. Van den Akker. “A note on the coefficients of the Kubelka-Munk 


theory of the scattering and absorption of light in paper and ot 
diffusmg media.’’ To be published soon. wy - mea 
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ASSOCIATION NEWS AND EVENTS 


TAPPI Coating Conference 


The 1949 Coating Conference of the Technical Associa- 
tion of the Pulp and Paper Industry will be held at the 
Pantlind Hotel, Grand Rapids, Mich., on April 26-27, 1949. 
Room reservations should be made direct with the hotel. 

The tentative program of the technical sessions is as 
follows: 


Tuesday, April 26, at 9:00 a.m. 

1. “The Mechanics of Adhesion in Mineral Coated Papers 
with Particular Emphasis on Testing Methods,” by Glenn 
Davidson, Aurora, Ill. 

2. Panel Discussion of Mr. Davidson's paper. 

Tuesday, April 26, at 2:00 p.m. 

1. “Appheation of Styrene-Butadiene Copolymers as Ad- 
hesives in the Production of Mineral Coated Printing 
Ree by E. K. Stilbert, Dow Chemical Co., Midland, 

ich. 

2. “The Use of Hydroxyethyl Cellulose as an Adhesive 
in the Production of Mineral Coated Printing Papers,” 
by D. Robert Erickson, Consultant, Kalamazoo, Mich. 

Wednesday, April 27, at 9:00 am. 

1. “Development of Soy Protein for Paper Coating with 
Emphasis on Viscosity, Color, and Adhesive Strength,” 
By A. Gotthoffer, Drackett Products Co., Cincinnati, 

hio. 

2. “The Use of Titanium Pigments for Paper Coating,” by 
William R. Willets, Titanium Pigment Co., New York, 
INSR YS 

Wednesday, April 27, at 2:00 p.m. a: 

1. “Development and Application of the Microjet and 
Syncroset Coater,” by B. R. Newcomb and A. J. Gaio, 
John Waldron Corp., New Brunswick, N. J. 

2. Panel Discussion on Paper Machine Coating and Other 
Coating Subjects. 

There will be a dinner at 6:30 p.m. on April 26, followed 
by attendance at St. Cecelia Theater at a play “John Loves 
Mary” by the Grand Rapids Civic Players. 

On Wednesday, April 27, Dwight Stocker, President of 
the Michigan Paper Co., Plainwell, Mich., will preside as 
toastmaster at the group luncheon. The principal speaker 
will be Benton R. Cancell, Vice-President, St. Regis Paper 
Co., Deferiet, N. Y. 


Mill Visits: Thursday, April 28, will be devoted to visits 
to the paper and coating mills in the Kalamazoo area. Bus 
transportation will be furnished. The following mills will 
have open house: Allied Paper Mills, Hawthorne Paper 
Co., Kalamazoo Paper Co., Kalamazoo Vegetable Parch- 
ment Co., Lee Paper Co., Mac Sim Bar Paper Co., Michigan 
Paper Co., Rex Paper Co., Bryant Div., St. Regis Paper 
Co., and Sutherland Paper Co. 

Ladies Program. Ladies are welcome to attend the meet- 
ing. Features of a special program that has been arranged 
for them will be a hat show and tea on April 26 and a 
conducted tour of the Furniture Mart. They will be wel- 
come at all other scheduled events during the meeting. 

Chairmen of Committees: 

General Chairman—Paul W. Bartholomew, Hawthorne 
Paper Co., and Chairman of the Kalamazoo Valley 
Section. 

Program Chairman—W. A. Kirkpatrick, Allied Paper 
Mills, 

Entertainment, Transportation, and Mill Visits Commit- 
tee—h. R. Buss, Hercules Powder Co. 

Printing Committee—Jack Dickson, R. T. Vanderbilt Co. 

This conference is a national meeting sponsored jointly 
by the Coating Committee of the Technical Association of 
the Pulp and Paper Industry, Werner Kaufmann, Kupfer 
Bros. Paper Co., Chicago, Ill., Chairman, and of the TAPPI 
Kalamazoo Valley Section. 


Correction to T 230 sm-46 


Kenneth E. Pinkerton of Filter Materials, Inc., Waupaca, 
Wis., has reported an error in TAPPI Standard T 230 
sm-46 Cupriethylenediamine Disperse Viscosity of Pulp. In 
the second column on the back of sheet 2 the headings under 
“cupriethylenediamine” in the table are transposed. The 
fourth column should be 0.167 M and the fifth column 
should be 1.00 17. As the table now stands, the resulting 


Annual Luncheon, Technical Association of the Pulp and Paper Industry, Commodore Hotel, New York City, 
February 24, 1949 
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solution would be 0.6668 M, but (reversing the columns) 
15 ml. of 0.167 M solution plus 10 ml. of 1.00 M solution 
would give a solution of 0.5002 M, which is the strength 
desired. 

The wholé question of disperse viscosity of pulp is under 
review by the TAPPI Chemical Methods Committee, Milton 
Fillius, Eastman Kodak Co., Rochester, N. Y., Chairman, 
and this typographical error will be corrected in the next 
mailing of the Standards. 


Report of Executive Committee 


The following is a report of the Executive Committee 
Meeting held in New York City on Feb. 20, 1949; con- 
vening at 10:00 a.m. 


20UNTINE ContTROL MrTrHopDS 


The Secretary reported that the methods which were 
edited by Roger C. Griffin, Chairman of the Standards 
Committee, have been received by the Association office. 
These will be typed, edited further, and prepared for pub- 
lication in loose-leaf form. They will be distributed to 
members during the current year. 


MonoGraPHs 


Werner Kaufmann, Chairman of the Coating Committee, 
reported that two monographs will be ready for publication 
this year. These are to be entitled “Adhesives for Paper 
Coatings,’ and “Paper Coating Machinery.” 

Ward D. Harrison, Chairman of the Pulp Purification 
Committee, reported that good progress is being experi- 
enced in the preparation of a book on Bleaching. It is 
likely that it will be ready for publication in 1949. 


LocaL SECTIONS 


Present at this meeting were the chairmen of most of the 
local sections of the Association. Brief reports were given. 
More complete reports will be published throughout the 
year in the Local Sections Activities section of Tappi. 

The Secretary requested that meetings and other activi- 
ties of the sections be reported in the form of News-Letters. 


CoaTING CONFERENCE 


Paul Bartholomew, Chairman of the Kalamazoo Valley 
Section, reported that plans were nearly complete for the 
TAPPI Coating Conference to be held at the Pantlind Hotel, 
Grand Rapids, Mich., on April 26—27, 1949. (A complete 
program of this meeting is published in this issue of Tappi.) 


Fatt Mererine on Pacrric Coast 


H. W. Bialkowsky outlined the present plans for the fall 
meeting program of the Association. This meeting will be 
held at the Multnomah Hotel, Portland, Ore., on September 
ila se 

(Most of the individuals who attended the annual meet- 
ing in New York obtained an envelope containing complete 
details regarding the train schedules, etc. This material will 
be mailed to all members soon and each issue of Tappi will 
contain publicity displays regarding the meeting plans.) 


FourtH ENGINEERING CONFERENCE 


J. W. Hemphill, General Chairman of the Engineering 
Division, reported that good progress is being made in 
preparing a program for the Fourth Engineering Conference 
of the Pulp and Paper Industry which will be held at the 
Statler Hotel, Boston, Mass., on October 31, Noy. 1-3, 1949. 

Mr. Hemphill also reported that he had received an 
invitation from the Ohio Section inviting the Association 
to hold the Fifth Engineering Conference at Cincinnati, 
Ohio. Final decision regarding this will be made at the 
Boston Conference. 


(continued on page 40 A) 
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(continued from page 38 A) 
APPOINTMENT oF NoMINATING COMMITTEE 


With the approval of the Executive Committee, President 
Gillespie appointed the following to serve as members of the 
1950 Nominating Committee to prepare a slate of candidates 
to be voted on by mail ballot prior to the 1950 annual 
meeting: 

Principals: : 

Henry Perry, Consulting Engineer, New York, N. Y. 
H. H. Hanson, W. C. Hamilton & Sons, Miquon, Pa. 
H. E. Karberg, Alliance Paper Mills, Merritton, Ont. 
GC. H. Child, Merrimac Paper Co., Lawrence, Mass. 
H. Y. Charbonnier, Union Bag & Paper Corp., Savannah, 
Ga. 
Alternates: 
O. P. Geoppinger, Marcal Paper Co., E. Paterson, N. J. 
J. R. Dufford, Paterson Parchment Co., Bristol, Pa. 
J. B. Beck, E. B. Eddy Co., Hull, P. Q. 
G. D. Bearce, St. Regis Paper Co., Bucksport, Me. 
A. D. Levert, Gaylord Container Corp., Bogalusa, La. 

The terms of the following Officers and Executive Com- 
mitteemen expire in February, 1950: 

President—A. E. Bachmann, Missisquoi Corp., Sheldon 

Springs, Vt. 
Vice-President—K. P. Geohegan, Aetna Paper Div., Dayton, 
Ohio 

Executive Committeemen : ; 
J. D. Davis, Dill & Collins Div., Philadelphia, Pa. 
K. O. Elderkin, Crossett Paper Mills, Crossett, Ark. 
A. C. Hill, Montmorency Paper Co., New York, N. Y. 
R. A. Wilkins, Bird & Son, Inc., E. Walpole, Mass. 


STUDENT MEMBERSHIP 


It was voted to approve an amendment to the Associa- 
tion Constitution (Art. III, Sec. 4) to read: 

“A student member shall be a bona fide matriculated full- 
time student and candidate for a degree at a recognized 
school or shall be an individual under twenty-four years of 
age who may hold a subordinate position of a technical 
nature in the pulp and paper industry.” 

The annual dues of a student member was established 
at $7.50. 

Note: This amendment will terminate the existence of the 
present junior grade of membership. It will be necessary for 


members to vote on this amendment by mail ballot later in the 
year. 


RESEARCH GRANTS 


John L. Parsons, Chairman of the Research Appropriation 
Committee, requested that the Executive Committee clarify 
its policy with regard to approving grants. 

The members of the Executive Committee agreed that 
the Research Appropriation Committee should not be re- 
quired to pass on the merits of a project offered to it 
through authorized channels. It was felt that the initiating 
committee should assume this responsibility. 

In general, it was the opinion of the Committee that re- 
quests for research grants should be initiated by a regular 
Association committee in connection with the completion of 
one of its bona fide projects. It was felt that a project 
could be recognized as bona fide provided that the initiating 
committee maintained continuous supervision over the es- 
tabhishment and execution of the project. A report of the 
results of the research work must be published in Tappi 
under the sponsorship of the Research Appropriations Com- 
mittee and the initiating committee. 


PuBLicaTion MANAGEMENT CoMMITTER 


The following were appointed to serve as members of the 
Publication Management Committee until February, 1950: 
K. P. Geohegan, Aetna Paper Div., Chairman, H.W. 
Bialkowsky, Weyerhaeuser Timber Co., G. J. Brabender, 
Marathon Corp., J. W. Hemphill, Johns-Manville Corp., 
and Werner Kaufmann, Kupfer Bros. Paper Co. 


(continued on page 42 A) 
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(continued from page 40 A) 


Following the annual meeting in 1950 the President shall 
appoint members of the Executive Committee to serve as 
personnel of the Committee, the Vice-President of the 
Association to preside as chairman. 

The advertising contracts for Tappi were reviewed. ‘The 
Committee expressed its appreciation of the unusually 
fine vote of confidence indicated in the large number of 
companies that have agreed to use advertising space in 
Tapp during 1949. 


EprrorraAL Boarp 


C. J. West, Chairman of the Editorial Board, was present 
and outlined the procedure for considering manuscripts 
for publication. A number of the manuscripts offered were 
rejected for publication on the basis of either being in- 
complete, having been published in some form before, 
being an inadequate review, belonging in another type of 
magazine or trade journal, or being of a distinctly adver- 
tising nature. 

Dr. West reported that consideration is being given to 
the great breadth of interest of Association members and 
their need for information of a practical as well as a 
technical nature. It was felt that such literature can be 
supplied without decreasing the high standards relative 
to the quality of the presentation. 

It was agreed that papers prepared by nonmembers of 
the Association would be acceptable for publication; papers 
presented at meetings of other associations could be con- 
sidered; and that nonmembers of the Editorial Board 
could be invited to review papers that are offered. 

Dr. West indicated that the Association policy of requir- 
ing that test results be expressed in the terms used in 
the TAPPI Standards should be enforced by the Editor, 
rather than the Editorial Board. ’ 

To provide a means of rotating service on the Editorial 
Board it was agreed that each member serve on a term 
basis so that one third of the Board be retired as members 
each year, although such members would be eligible for» 
reappointment for a three-year term. On an alphabetical 
basis the order of term occupancy will be as follows: To 
retire in February, 1950—Messrs. West, Aronovsky, Camp- 
bell, Clark, Cowan, Griffin, Harrison, and Heuser; in 
1951—Messrs. Holzer, Jahn, Lewis, Malcolmson, Mark, 
Miller, and Montgomery; in 1952—Messrs. Moon, Parsons, 
Perry, Sherwood, Sutermeister, Tomlinson, and Wehmhoff. 

To conform to the Post Office requirements the following 
resolution was passed and was further read and approved 
at the first general session held during the annual meeting: 

“Be it resolved that the Association establish a monthly 
technical magazine, to be designated by the title Tappi.” 

“Be is further resolved that a copy of Tappi be sent 
regularly to each member of the Technical Association 
of the Pulp and Paper Industry in consideration of the 
payment of $7.50 per annum, said amount to be included 
im the annual membership dues of each member.” 

The meeting adjourned at 6:00 p.m. 

R. G. Macponatp, Secretary 


1948 TAPPI Standards Mailing 


The Association recently issued the following new and 
revised Standards to its members: 


(1) E 602 ~~ s-48 Specification for Chemical Composition of 
Process Water for Manufacture of 
Groundwood Papers 

(1) T 634 m-47 Melting Point of Petrolatum 

(2) T 479 sm-48 Smoothness of Printing Paper 

(3) T 470 m-47 Edge Tearing Resistance of Paper (Finch 
Method) 

(3) T 471 m-47 Testing Analytical Filter Papers 

(4) T 15 m-48 Ash in Wood 
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(4) T 217 m-48 Brightness of Pulp ; 

(4) T 218 m-48 Forming Handsheets for Optical Tests of 
Pulp 

(4) T 219 m-48 Bleach Requirement of Pulp 

(4) T 223 m-48 Pentosans in Pulp 

(4) T 452 m-48 Brightness of Paper. v4 

(4) T 453 m-48 Heat Test for Relative Stability of Paper 

(4) T 458 m-48 Surface Wettability of Paper (Angle of 
Contact Method) 

(4) T 461 m-48 Flammability of Treated Paper and Paper- 
board 

(4) T 467  m-48 Paraffin Wax Absorbitiveness of Paper 

(4) T 629 m-48 Analysis of Sulphite Waste Liquor 

(4) T 630 m-48 Melting Point of Paraffin Wax Ds 

(5) E600  s-48 Specifications for Chemical Composition of 
Process Water for fine Paper Manufac- 
ture 

(5) T 429 m-48 Alpha-, Beta-, and Gamma-Cellulose in 
Paper 5 

(5) T 446 m-48 Moldability (Crease Retention) of Wrap- 
ping Paper 

(5) T 459 m-48 Wax Test for Surface Strength of Paper 

(5) T 472 m-48 Compression Resistance of Paperboard 
(Ring Crush Test) : 

(5) T 625 m-48 Analysis of Sulphite Black Liquor 

(6) T 475 m-47 Bleeding Resistance of Asphalted Paper at 


Elevated Temperature 


(1) New Tentative Standards. (2) New Suggested Method. (3) Suggested 
Methods to Tentative. (4) Tentative to Official. (5) Corrected Standard. 
(6) Revised Standard. 


1948 TAPPI Data Sheet Mailing 


The following supplementary Data Sheets were recently 
mailed to all members: 


20B Nomograph for Williams Freeness 

67 Fuel Oil Calorific Values (Corrected) 

113A Viscosity of Cellulose 

120G Circumferential Speed of Grinder Pulpstones 
120H Grinder Pocket Unit Pressure 

127B Humidity and Temperature (Corrected) 


130A Humidity over Glycerine Solutions 

136-8 American Paper Color Manufacturers (Corrected) 

142 Physical Constants of Pigment-Water Suspensions 
(Corrected) — - 

146 Fuel and Soda Value of Tall Oil Skimmings 

147 Brightness of Mixed Pulp Furnishes 

148A-E Solubility of Sulphur Dioxide 

149 Nomogram of Clark Softness (T 451 m) 

150 Pulpwood Losses 


151A Fuel Cost Comparison 
151B Fuel Value of Wood 


EMPLOYMENT SERVICE 


In accordance with the Association’s long established practice 
of doing as much as possible to aid members seeking employ- 
ment or other personal assistance the following notices are 
published. Responses should be addressed to the Technical 
Association of the Pulp and Paper Industry, 122 E. 42nd 
Street, New York 17, N. Y. Be sure to indicate Code Number 
in rephes. 


Positrons WANTED 

E1-49. Pulp and paper mill engineer. Translations prepared 
to and from German, French, and Russian. 

2-49. Plant engineer, 29, niarried, Penn. State grad. Re- 
cently chief engineer of large converter. Experience in 
large pulp and paper company, maintenance, construction, 
processes, cost control. Interested in position leading to 
management. 

13-49. Chemist-executive, 39, married, Ph.D., 14 years’ di- 
versified experience in developing products for paper, plas- 
tics, textiles. Desires administrative position in research 
and development. 

4-49. Chemist, 35, married. Experienced in application of 
resins, waxes, development of adhesives and binders. 

K5-49. Chemist, Ph.D. Chicago U., 52, married. Experienced 
in research and development in waste wood utilization. 
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Loading operations at one of the huge vats of 
Sulphur at our Newgulf, Texas. mine. Such 
mountains of Sulphur are constantly being 
built at our mines, from which shipments are 
continually made. 
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Sulphur from the field collecting stations is delivered to 
the vats through insulated pipe lines which discharge 
directly on the vats. The sulphur is pumped at such a 
rate that the height of the vat is increased only a few 
inches per day, the slight vertical rise being the result 
of a large horizontal area which provides maximum 
cooling surface and ample tonnage capacity. As the 
sulphur solidifies it gradually builds up into a great 
block or vat of solid sulphur, which may be as large as 
1200 feet long, 50 feet high, and 200 feet wide, and 
containing as much as half a million tons of sulphwr. 


The discharge fines are placed so that the liquid sulphur 
is spread in an even layer over the entire surface of the 
vat and is permitted to solidify uniformly. If the liquid 
sulphur is introduced too rapidly or is not properly dis- 
tributed, pockets of liquid sulphur will be covered by a 
crust and remain in the solid sulphur. Thé low heat- 
conductivity of sulphur might keep such pockets liquid 
for a year or more. 
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6-49. Chemical Engineer, 39. Fifteen years’ experience in 
pulp and paper in U.S.A. and Canada, in newsprint, kraft 
pulping, paperboard, stock preparation, bleaching. 

H7-49. Chemical engineer, 26, B.S. 1944 Worcester Poly. Inst., 
married. Now employed. Desires responsible position in 
production or technical work with progressive company. 
Experienced in pulp and paper mill research. 

H8-49. Research chemist, 8 years’ diversified experience in 
pulp and paper manufacture. Resin formulation for paper 
treating and impregnating. Desires position of responsibility. 

9-49. Production manager or technical director. Past 3 
years in new paper development work. Formerly ~asst. 
superintendent book and coated paper mill. Prefers paper 
product development work. 

E10-49. Technical director. Employed in absorbent tissue 
mill. Desires broader opportunity. Particularly well ex- 
perienced in bleaching, stock preparation, water treatment, 
boiler-feed water control. 

E11-49. Paper mill management, general administration, pro- 
duction, and marketing, 47, married. Experienced as sales 
manager for bonds, converting papers, also operating man- 
ager for printing paper manufacturers. 

Fi12-49. Chief engineer or asst. mgr. Twenty years’ ex- 
perience as plant engineer in pulp and paper industry. 40, 
college graduate. Familiar with all phases of construction, 
maintenance, mill layout, design, and operation. 

E13-49. Chemical engineer, Clarkson Tech., 32, married. Ex- 
perienced since 1933 as beaterman, back tender, chemist in 
tissue and kraft pulp mills. 

E14-49. Chemist. Five years’ experience in control and 
technical problems relating to groundwood and _ bleached 
and unbleached sulphate pulps and paper specialties. 

E15-49. Chemical Engineer with wide acquaintance in the 
paper industry and presently employed as a Sales Engineer 
with Paper Converting Machinery Manufacturer, desires 
permanent responsible position. Age, 33, family, 10 years 
diversified experience in technical sales, research and devel- 
opment. Desirous of obtaining position as Manager of 
converting plant or Technical Sales allied with the paper 
industry. 

E16-49. Superintendent or asst. supt. Twenty years experi- 


ence on cylinder machines and all grades of boards. Can 

build a smooth running and efficient organization. Proven 

ability. ; ; 

Note: Individuals who desire to make use of this service 
are requested to prepare their own statement of position 
desired, age, college training, industry experience. Use about 
30 words. Most of the aforegoing notices were prepared from 
letters received. Hereafter notices will be published if re- 
ceived by the 15th of any month and will be repeated only if 
requested to do so. 


Posit1Ions OPEN 

P1-49. Chemist, paperboard production. -New position to 
insure quality control. Applicant should have folding paper- 
board manufacturing experience and training in paper test- 
ing and analysis. j 

P2-49. Mechanical engineer experienced in papermaking. Age 
30-50. Complete charge of mechanical operation. Capable 
man can become plant manager in a few years. 

P3-49. Engineer-draftsman to take care of all engineering 
work in sulphate pulp and paper mill, including bleach plant. 

P4-49. Young man under 30 for pulp sales work for large 
New York City distributor. 

P5-49. Chief chemist. General pulp and paper mill back- 
ground and sound technical training. To perform and super- 
vise testing and control work. Man between 30 and 40 
who might, within a reasonable time, assume full responsi- 
bility for manufacturing operations. 

P6-49. Chief chemist, college graduate between 25 and 40, 
for paper mill and food container plant. Position leads to 
management as soon as individual can qualify. 

P7-49. Graduate engineer for development work on corru- 
gated containers and container testing at large corrugated 
box plant in Southeast. Several years experience in design, 
evaluation, and manufacture of corrugated containers re- 
quired. 

Note: The use of this department is open to pulp and 
paper and related companies desiring to obtain the services of 
operating executives, engineers, superintendents, and chemists. 
Machinery and commodity companies may use this space to 
find candidates for sales and service positions. Please prepare 
notice in the form in which is should appear. 


Becco technical engineers have a wealth of knowledge 
and practical experience to bring to your bleaching re- 
quirements. Becco laboratories have accumulated a large 


amount of valuable data applicable to your problems. 


Let this Becco service assist you in your mill bleaching 
of pulps whether of groundwood, sulfite, semi-chemical 
or mixtures. Write or call— at no obligation. 
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FREE LABORATORY SERVICE... SEND FOR 
THIS WATER CONDITIONING ANALYSIS SHEET! 


| 
| Make sure your water meets the exacting specifi- 
| cations you require. Send for our Water Analysis 
| Sheet, then fill in and return it with a sample. You 
will receive our laborafory analysis and report 
| promptly. A valuable INFILCO CHEMICAL CAL- 
| CULATOR slide rule sent FREE to all who return 
our analysis sheet properly completed. No cost 
| or obligation is involved for this laboratory service. 
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WITH THE COMPACT 


ACCELATOR 


The PREFERRED Water Conditioning Plant! 


UICK mixing, coagulating, settling, sludge 

removal . . all these steps are replaced IN 
ONE COMPACT UNIT by the ACCELATOR! 
Savings in space, up to 80%, are possible. Other 
superior advantages are, 1. Lower construction 
costs, 2. Simpler operation, 3. Faster chemical re- 
action, 4. Higher ratings, 5. An exclusive slurry 
recirculation feature which produces better, cleaner 
water in less time. Over 1100 ACCELATOR in- 
stallations are now softening or clarifying almost 
ONE BILLION gallons of water every day! With- 
out obligation discuss your water conditioning 
problem with our nearest field engineer. 


A FEW OF THE MANY ACCELATOR USERS.. 


Auglaize Box Board Co., St. Marys, Ohio ® Brunswick Pulp & 
Paper Co., Brunswick, Ga. ® Consolidated Water Power & Paper 
Co., Wisconsin Rapids, Wis. © Container Corp. of America, 
Pencoyd, Pa. © Dexter Sulphite Pulp & Paper Co., Dexter, N. Y. 
© Downingtown Paper Co., Downingtown, Pa. © Gulf States 
Paper Co., Tuscaloosa, Ala. © International Paper Co., Liver- 
more Falls, Me. @ International Paper Co., Panama City, Fla. ¢ 
International Paper Co., Georgetown, S. C. © Kimberly-Clark 
Corp., Kimberly, Wis. © Kimberly-Clark Corp., Niagara Falls, 
N. Y. © Mead Corporation, Kingsport, Tenn. © National Con- 
tainer Corp., Jacksonville, Fla. © National Container Corp., 
Ontonagon, Mich. © National Container Corp., Tomahawk, Wis. 
© North Carolina Pulp Co., Plymouth, N. C. © Northwest Paper 
Co., Cloquet, Minn. @ Rayonter, Inc., Fernandina, Fla. © St. Joe 
Paper Co., Port St. Joe, Fla. © St. Marys Kraft Corp., St. Marys, 
Ga. ® St, Regis Paper Co., Deferiet, N. Y. © Scott Paper Co., 
Chester, Pa. © West Jersey Paper Mfg. Co., Camden, N. J. ® 
Weyerhaeuser Timber Co., Longview, Wash. © Weyerhaeuser 
Timber Co., Springfield, Ore. ’ 
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WORLD’S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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LOCAL SECTION ACTIVITIES 


Reports of Meetings, Personnel and Events 
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Ohio 


Herbert A. Smith, Recording Secretary of the Ohio Sec- 
tion, reports that from the standpoint of attendance, good 
programs, and interesting discussion the 1948—49 season 
has been the most satisfactory one to date. Attendance at 
the March meeting reached 120, an all-time high. 

On January 15, at the Manchester Hotel in Middletown, 
Ohio, Harry Williamson of Englewood, N. J., talked on 
“Stock Preparation and Its Effect on Formation.” This 
meeting was held jointly with the Miami Division of the 
Superintendents Association. 

After a few brief introductory remarks, Mr. Williamson 
began his discussion by outlining the four major steps in 
making a sheet of paper. They were: first, selection and 
proportion of the different pulps in the furnish (which also 
includes the mechanical conditions necessary to develop the 
pulps). Second, the evacuation of the liquid and formation 
of the fibers. This requires that the fibers be kept in a 
homogeneous state, that is, where one cubic inch is the 
same as another. Third, evaporation of the surplus mois- 
ture, and fourth, finishing operations. 

Mr. Williamson reviewed the mechanical developments 
of the fourdrinier and cylinder machines. He recalled that 
in 1927 the double head-box was developed for making 
special grades on the fourdrinier machine. On the four- 
drinier machine, formation is achieved by holding the fibers 
in suspension in water until they are interlocked, to form 
the sheet. The shake helps to keep the water on the wire 
until the fibers are put into a criss-cross formation by this 
shaking motion that causes the fibers to bump into one 
another. Consistency of the stock in the head-box should 
never be over 0.5%, and best formations are obtained at 
lower values. On a cylinder machine, best formation is 
obtained at a consistency of 0.1 to 0.2%, while using the 
proper mesh wire. 

There are four important factors to consider in making 
a sheet of paper. They are: (1) long fibers, which are the 
reinforcing steel rods in the paper, (2) short fibers, which 
are the bricks and mortar, (3) slow stock, and (4) fast 
stock. 

In Mr. Wilhamson’s ideal paper mill, he would have a 
separate refining system for each different type of fiber 
(sulphite, soda, and kraft) that he expects to use. These 
pulps would be separately refined to 90% of their inherent 
value before blending in the beater. By inherent value of a 
pulp, he meant the pot where maximum Mullen is devel- 
oped without too great a falling off of Elmendorf. Also, 
where fold and stretch are at their peak. Going beyond 
this point, one will get again a hard brittle, low tear sheet. 

The speaker recalled some of his experiments in which he 
developed a highly hydrated pulp by subjecting it to high 
pressure. This gave a glassine type sheet in all appear- 
ances, but the strength (tear and burst) were about the 
same as that of the raw fibers. In other words, beating 
(mechanical treatment) is the only way to develop the 
strength of a pulp. 

More recently Mr. Wilhamson has conducted a series of 
experiments in which a cylinder mold, one-foot wide, was 
so constructed that a sheet of paper was formed on the 
mold under a predetermined pressure. Different tests were 
performed on a variety of pulps in which each pulp was 
refined a definite extent, then formed on the cylinder at a 
standard pressure. The speed of the cylinder was run at 
increasing speeds until the centrifugal force prevented the 
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fibers from sticking to the mold. Then similar experiments 
were tried on the same pulp that had been refined to 100% 
of its inherent value. Thus, the maximum speed at which 
the cylinder could be run and still form a sheet of paper 
was determined for each different type of pulp. 

At present a larger cylinder, 72 inches in width is being 
built, but instead of using pressure, suction will be utilized. 
Speeds as high as 3000 feet per minute are a possibility. | 

GreneraL Discussion: The following problems were dis- 
cussed after the talk. 

Fuzz: Mr. Williamson commented that fuzz occurs when 
a greater force is applied to the fibers than the cohesive 
force that is holding the fibers together. If a sheet of paper 
is sticking to the first press or fuzzing in the driers, the 
pulp usually has not been refined enough. Soda pulp is 
one pulp that cannot be hydrated to any great extent, 
therefore, if a sheet contains any large amount of soda pulp, 
and is fuzzing, either the amount of soda pulp will have to 
be reduced or the longer fibered pulps will require more 
refining. 

Question: What would you do if you had a machine chest 
full.of pulp that was not refined enough, that is, the stock 
was too fast, and no additional refining could be done to the 
pulp? The weight of the paper was O.K., and so was the 
strength, but the formation was bad. 

Mr. Williamson: Slow the paper machine down a few 
feet. This will give the fibers a longer time to form on the 
wire. The general statement, Slow up for fast stock and 
run away from slow stock, is true when dealing with varia- 
tions of ten feet or so in speed. 

This statement met with a difference of opinion among 
several of the papermakers present; no doubt a good many 
factors and conditions should be known to qualify the above 
statement. 

On Feb. 15, 1949, Duncan 8. Brown, General Manager, 
Lockland Div., Gardner-Richardson Co. talked on “Calender 
Stack Finishes as Applied to Paperboard and Folding Box 
Boards.” Dr. Brown’s remarks follow: 

One of the main reasons for using a waterbox on a board 
calender stack is to obtain a surface property on the board 
by a more economical method and often with better results, 
than by doing it in the beater. The calender finishing of 
board imparts surface smoothness, lays fuzz, gives a shine, 
makes for a better printing surface and adds color. 

Water and starch are the two most common materials 
used. Most starch solutions are enzyme-converted or 
chlorinated to obtain low viscosities. However, some thick 
starch solutions are used for making the board somewhat 
grease resistant, especially if 1t is to be printed by gloss inks. 

When printing board with gloss inks it is desirous to treat 
the surface of the board to reduce the penetration of the 
oil vehicle mto the board and thus have the ink stay on 
the surface and dry by oxidation to a glossy shine. Various 
materials are being used to obtain this condition or prop- 
erty of the board and these include: (1) starch and protein, 
(2) methylcellulose, (3) Kelgm, (4) PLF calender size, and 
(5) PVA (poly-vinyl alcohol). 

Various operating troubles maybe encountered with eal- 
ender sizing, for example: too much foaming, too viscous a 
solution, sticking and gumming of the calender rolls, and 
calender wrap due to slime spots and holes in the board. 

Another desirous property imparted to surface treated 
board is that of water resistance. An example of this is 
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Delivery OF Al/ 


WALDRON MACHINES 


GUMMING It doesn't seem so long ago when we, along with other machinery manufacturers, 


were forced by conditions to make customers wait from 18 months to two years 
j WAXING for delivery of their orders. Today, thanks to the better supply of materials and 

component parts along with our own greatly enlarged facilities, new tools and 
TREATING sharply increased production, we have licked the delivery problem. WALDRON 
Machines are now regularly being built and delivered in one-half or less the time 
CREPEING required a year ago. Nothing could give us greater satisfaction than being able 


to insure this greatly improved service to our customers—old and new. 


Delivery time estimates which might have been submitted prior to July 
1948 can and should be revised. We would welcome an opportunity to 


submit a revised delivery date based on our new, speedier delivery 


schedules, 


youn WALDRON corp. 


Vain Gfice + Works ~NEW BRUNSWICK, NEW JERSEY 


BUILDERS OF QUALITY MACHINES SINCE 1827 
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sign board used on the front of street cars. Wax emulsions 
have proved very effective in meeting this severe sizing 
requirement. However, wax sizes make the board so re- 
sistant to water that ordinary glues will not hold, especially 
in laminating operations. Some of the newer resinous glues 
are doing a better job, but even these are not perfect. 

Grease and oil resistance is still another property that 
is of value when the board is used to package greasy and 
oily materials. Silicate is the cheapest material used to 
obtain erease resistance but makes an inferior board as 
compared with glassine or special laminated grades. — 

Another purpose of treating board on the calender is that 
of coloring. This operation is used to obtain a surface 
appearance by a cheaper method than dyeing in the beater. 
The depth of color can be varied from a slight tint to a deep 
brilliant shade. Dyeing the stock somewhat in the beater 
is followed in addition to coloring at the calender, especially 
in obtaining some of the brilliant and deep colors. 

The advantages of calender coloring are: (1) economy, 
(2) brilliance of shades, and (3) some of the newer dye- 
stuffs can be used to better advantage. However, there 
are some disadvantages, and they are listed as follows: (1) 
reduced light fastness, (2) tendency to bleed more with 
water (except when alcohol-soluble dyes are used), and (3) 
there may be a difference in dye take-up across the deckle 
of the board, which is usually due to moisture and forma- 
tion variations. 

Some boards are treated with flameproofing reagents to 
reduce fire hazards. Silicates also make the surface of 
boards resistant to rub. 

Boards are usually sold on a weight basis and quoted 
according to the gauge-list finished. There are four different 
finishes for any given caliper. These are No. 1, 2, 3, and 4 
with No. 1 having the roughest surface and No. 4 the 
smoothest. Weight variations of no more than 10% are 
tolerated. 

The speaker next discussed some of the mechanical setups 
of calender stack equipment and operation. First, is the 
equipment needed to prepare the various solutions. Pumps 
are required to supply the solutions to the calender or in 
the case of gravity-feed to return it to the supply tank. 
Finally come the water boxes which are usually made of 
wood or metal, and vary in width from a foot to two inches. 
The water box acts as a retainer to allow the solution to 
run onto the roll and up to the nip. 


Some of the variables affecting the surface sizing of board 
for water resistance are: (1) surface of the paper or 
porosity, (2) use of wetting agents in sizing solutions, (3) 
condition of calender rolls, (4) weights applied to calender 
rolls, (5) position of water boxes (top or bottom of stack), 
and (6) moisture in the board. 

Moisture can be applied to board by steam sprays or 
moisture vaporizers. Frequently two regular steam driers 
are placed between two calender stacks. 

If the board comes too dry from the machine, the 
properties of the board may be destroyed somewhat when 
it is wet again at the calender. 

There are always two water-boxes, one to treat the top 
side and one for the bottom, otherwise there would be a 
severe curl to the treated side. This is just the opposite to 
the effect on paper since it curls away from the wetted side. 

Considerable trouble oceurs with corrosion and/or pitting 
of the cast iron calender rolls. The causes of this are 
attributed to a build-up of an acid-sizing solution due to 
leaching of alum from the board, and a constant rusting 
action of the calender roll. 


To stop this, the size solutions are buffered with certain 
salts, and corrosion resistant surfaced rolls have been tried. 
These seem to last for a while but then go bad. Alloyed- 
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steel rolls have been tried, but have not proved to be the 
entire answer. 

Following Dr. Browns’ talk, the following questions were 
asked: 

Don Goodman (Sorg): When you are coloring at the 
calender, do you use a slack sized board? 

Dr. Brown: The board is usually sized less than an 
ordinary writing paper. If the board is too strongly sized, 
wetting agents are used. A drop of water will spread-out 
instead of soaking into a board that has been treated with 
a wetting agent. 

Howard E. Ellis (Sorg): How does high temperature 
drying of the board effect its take-up of solution? 

Dr. Brown: If the board becomes case-hardened there 
will be considerable variation in the take-up of solution. 

Walter J. Cassiday (Sorg): How far can you go with 
temperatures and steam pressures before case-hardening 
occurs ? 

Dr. Brown: Case hardening is determined by visual in- 
spection of the board. If the board is in contact with 15 to 
20 driers at 240°F., high pressure steam can then be applied 
without developing case-hardening. 

Jerry Moyer (Champion): If the board is over dried, and 
then given a heavy water finish, will this hurt the strength 
of the board and its sizing (water resistance) ? 

Dr. Brown: No. 

Ed. Brandon (Howard Paper Mills): How can you pre- 
vent foaming of the calender sizing solution? 

Dr. Brown: Three steps: (1) Select materials that don’t 
foam, (2) Have a mechanical setup that doesn’t work air 
into the solution—no high speed pumps, avoid vortex in 
water box overflow return, and (3) Use foam-killers. Care 
should be exercised in using foam-killers as they. may 
destroy the property desired in the board or impart odors, 
as does kerosene. 

Don Goodman: Do you put the water boxes on the first 
stack, followed by one or two other stacks? 

Dr. Brown: That is the usual practice, however, when 
using methocel, the application is at the finishing stack as 
methocel is soluble in cold water and not hot, and it is 
therefore necessary to cool the board before treating it with 
this particular solution. 

Howard E. Ellis: What about slippage in the calender 
stack? 

Dr. Brown: This is a factor to be considered. Soft rolls 
develop more friction, which is helpful in getting a smoother 
surface. 

Phil S. Cade (Harding-Jones): What is the per cent 
moisture pick-up when using two water boxes? 

Dr. Brown: About 4% when treating a slack sized board 
and 2—2.5% when treating a moderately size board. 

On Thursday evening, March 10, at the Manchester Hotel, 
there was a panel discussion on Coating. O. W. Callighan 
of Edgar Bros. Co., Kalamazoo, Mich., presided as modera- 
tor. The members of the panel were J. R. Simpson, Cham- 
pion Paper & Fibre Co., Hamilton, Ohio, and B. E. Sooy, 
Gardner-Richardson Co., Middletown, Ohio. 

Mr. Callighan briefly reviewed the various types of 
machine coating and conversion coating operations from 
an historical point of view. He also enumerated the de- 
velopments and improvements in coating raw materials 
that were required with each step in the advancement of 
new and better coating equipment. 

Mr. Simpson described briefly the typical installation of 
the Champion knife-edge machine coating process. The 
coating-color make-up equipment consists chiefly of a 400- 
gal. starch cooker with conventional agitation. A 600-gal. 
clay mixer of the Whiz-type agitation, and a storage tank 
for the finished color. 

The coater is very simple and consists of an applicator 
roll that revolves in a pan of the coating-color applying an 
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excess amount to the paper and using a knife-edge to remove 
the excess. 

At the present time there are (exclusive of the Champion 
mills) 26 paper machines using the Champion type coater 
and 14 others in process of installation. When these are in 
operation they will be used to make the following grades 
of paper: 


Installations 
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Mr. Sooy challenged those present to be aware of two 
major dangers in regards to machine coating: First, Resist 
progress and second, Complacency. 

The District of Columbia Paper Co. patented a process 
in 1927 that was the forerunner of machine-coating applica- 
tions. They were using an engraved roll to apply a pattern 
to the sheet. They did not develop this method any 
further to apply it to machine-coating. 

Today there are three major coating methods: (1) The 
Champion Process whereby an excess of coating is apphed 
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and then doctored off, (2) Imprinting methods whereby 
metered coating is deposited on imprinting rolls and thence 
to the paper, and (3) The Air-knife coater, whereby an 
excess of coating is applied and the excess blown off by an 
air knife. 

Mr. Simpson has described the Champion Process and I 
need not say any more about it. The John Waldron Syn- 
croset coater 1s an example of the second method. The 
good points are as follows: (1) It is simple, (2) It can 
use high solids, (8) It can run at high speeds, (4) It is 
automatic, (5) It is partly flexible, and (6) It is uniform. 
The coat-weight apphed runs about 2 to 2.5 pounds per 
1000 sq. ft. or 8 to 9 pounds per ream (25 x 38—500). 
The ody antages are: (1) It is limited as to amount of 
coat weight, (2) It has a high installation cost, and (3) It 
has a high maintenance cost. 

There are now four installations of the John Waldron 
Air-knife coater. The good points are: (1) It is imex- 
pensive, (2) It has a wide range of coat weights, (3) Its 
maintenance cost is low, (4) It can run high solids of 
55%, (5) It has no coating pattern, and (6) It can run 
at high speeds—1000 ft. per min. for off machine coating. 
The disadvantages are: (1) There is no experience with 
on the machine coating, and (2) It is difficult to dry high- 
coat weights. 
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Left to right: (front row) 8. R. Holmes, Gardner-Richardson 
oe R. Simpson, Champion Paper & Fibre Co., B. E. Sooy, 
Gardner-Richardson Co., Olin W. Callighan, Edgar Bros. Co., 
Mae ‘ator of Panel; (back row) H. A. Smith, Recording Secre- 
tary, Phil S. Cade, Chairman, Art Thurn, Vice- Chairman, Bob 
Me Carron, Treasurer. 


The following questions were discussed. 

1. Does machine coating slow down the machine very 
much? 

Ted Sooy: No, unless you go to high coat weights. 

2. What effect does machine coating have on the bending 
qualities of box board? 

Ted Sooy: This depends on how heavy a coat weight is 
bemg apphed. Thin coat weights are all right. The type 
of process used is also a factor. 

Jim Simpson: I agree with Ted, however, a coated board 
will usually crack on bending more than an uncoated one. 
The board furnish must also be considered. 

Ollie Callighan: The degree of scoring has considerable 
influence on the cracking tendencies of box-board. 

HE. K. Stilbert: The use of Rubber Latex as a coating 
adhesive or extender improves bending qualities of board. 

O. R. Steffens: I agree with Jim and Ted. Certain modi- 
fied starches and the use of plasticizers aid bending qualities 
of coated board. 

3. What is the maximum number of coaters that have 

been installed on any one machine so far? 

Jim Simpson: Two coaters; some will soon have three. 
This will give the sheet additional quality. 

J. B. Chamberlain: We have more than two Champion- 
type knife coaters on our machines. 

4. Will coat-weight change with change of draw? 

Jim Simpson: Run the sheet loose, more coat is retained 
on sheet; tighten the draw and more coat will be scraped 
off. We find it best to run a snug draw or one gets a more 
pronounced coating pattern. 

5. Have any mills quit off the machine coating and gone 

to machine coating because it is of equal quality? 

Jim Simpson: I know of two that have done so. 

Harry Pedley: We went to machine- coating kraft bag 
stock because of reduced labor and coating costs and im- 
proved flexibility. Besides our conversion equipment was 
about ready to be replaced. It was worn out. 

6. Can machine-coating be applied on both sides of the 

sheet without drying between coats? 

O. W. Callighan: Yes, one process applies the coating on 
both sides without drying each application. 

7. Is it possible to make colored grades by any machine 

coating process? 

Ted Sooy: It can be done if there is sufficient demand. 

Harry Pedley: We have made a machine coated bag 
stock using canary chrome-pigment as the dye. 
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Jim Simpson: I have seen the difficult blue-grey coating 
color applied by machine-coating with good results. 

8. What types of adhesives are used in machine coating? 

O. R. Steffens: Starches, casein, soybean protein, alpha 
protein, and latex plus starch. 

Elmer Stilbert: Casein plus dextrin and starch plus dex- 
trin. 

9. Can all adhesives be adapted to all machine coating 
process? 

Hilmer Stilbert: That is hard to say. Thixotropy comes 
into play when dealing with high solids-color and this may 
limit the type of adhesive used. 

N. R. Gotthoffer: A special low viscosity soybean protein 
coating color of 55% solids is being used. 

Jim Simpson: In machine coating board, casein is the 
principal adhesive used because it can be easily water- 
proofed, and this is important because most boards are 
treated after coating at the calender with water boxes. 
Alpha-protein works as well as casein in this respect. Starch 
can be water-proofed but it is more costly and of doubtful 
over-all end use at present. 

Elmer Stilbert: Starch and latex as the adhesive have not 
been tried for coating board. Some may have tried it, but 
to date we have no information. 

10. Is there any reason why an air brush coated card 
should blacken more than a brush coated sheet when 
calendered ? 

Ted Sooy: If the same coating-color is used there will be 
no difference. The air-brush may be superior in this respect 
because generally you don’t have to calender it as much to 
get a smooth finish. 

11. Is there any difference in the wax pick test of a brush 
coated sheet vs. air brush coated one? 

Tom Luey: No difference. 

Jim Simpson: As the run progresses the air brush coated 
sheet will have a lower pick test as the air brush classifies 
the clay particles, with a resultant build-up of the larger 
particles in the color and hence more of them staying on the 
sheet and consequently lower pick. Steps are being taken 
to correct this condition by using finer clays and better 
make-down methods. 

12. How do the best machine coating compare to best 
converted No. 1 Enamel? Halftones, etc.? 

Jim Simpson: Machine-coating on board is equal to off- 
the-machine coating as to printing results. 

O. W. Callighan: The machine coated product of today 
will duplicate nearly every converted sheet excepting a 
No. 1 grade of book or litho paper. 

13. How many rolls are there in a Waldron Syncroset 
Coater? 

O. W. Callighan: Generally speaking 2 or 3 trials must 
be made on different rolls before the correct type for a. 
given sheet will be found. One roll with all conditions being 
known might pick up 3 pounds per side where 8 pounds is 
needed, therefore a different roll is necessary. 

14. What can be done to smooth the sheet prior to coating 
board, where the Champion process is used? 

Jim Simpson: The type of rawstock means everything. 
Usually there is a set of smoothing rolls before the second 
set of coaters. These rolls are water cooled to prevent 
sticking, single nip, steel or chrome plated rolls. Pres- 
sures at nip up to 100 pounds per linear inch. Diameter 
of bottom roll 14 inches and top 12 inches. Moisture in 
sheet going to coater 40-45%. 

15. What is the moisture content in the sheet before 
machine coating? 

Jim Simpson: In coating board, going to the first set of 
coaters it is 50-55% dry; and going to second sheet of 
coaters it is 60-65% dry. 

Ted Sooy: In coating paper the sheet is dry, with only 
5—6% moisture. 


52 A 


Jim Simpson: In answer to a previous question, if the 
machine is operating at maximum drying capacity, and 
machine coating is installed, the first coater will slow down 
machine speed 3-5%, and if a second coater is installed 
the over-all speed will be slowed down 7—10%. 

16. Is blowing (the separation of the plys) a problem? 

Ted Sooy: Yes, blowing is a problem but it has to be 
solved in the beater-room or at the jordans. 

17. To install the Champion process do you have to remove 
any driers? 

Jim Simpson: Usually not. On stack-drier board ma- 
chines, the coater can be installed between the stacks. With 
three tier driers the bottom drier is removed. This gives 
room for a smoothing press prior to the coating application. 
18. Has the Champion coater been used for other types 

of coating, for example, greaseproof sheet? 

Jim Simpson: Yes. 


Maine-New Hampshire 


During the recent annual TAPPI meeting, the Executive 
Committee of the Maine-New Hampshire Section met and 
decided to hold the Spring meeting at the Wentworth-by- 
the-Sea, Portsmouth, N. H., on Friday and Saturday, June 
17 and 18, 1949. 

This is the first time a regular meeting of the Section has 
been selected in New Hampshire and the Wentworth has 
adequate facilities and is an ideal location for a TAPPI 
gathering. Located near Portsmouth on the island of New 
Castle, the Wentworth-by-the-Sea has its own 9 hole golf 
course of over 3000 yards, an ocean water swimming pool, 
and a separate pool containing salt water heated to 72°F. 
The Saturday noon luncheon will be held on the shore and 
will be an old-fashioned clam bake (weather permitting). 

The committee consisting of J. J. Thomas, S. D. Warren 
Company, and George Day, Brown Company, as chairman 
will arrange the technical program for Friday afternoon and 
Saturday morning. A program is also being arranged for 
the ladies attending’ the meeting. 

The committee on arrangements includes J. J. Thomas, 
8S. D. Warren Company; F. B. Lincoln, Jr., Hollingsworth & 
Whitney Company; W. D. Stroud, F. C. Huyck & Sons; 
with J. F. Wright, National Aniline Div., Allied Chemical & 
Dye Corp. as chairman. 


Delaware Valley 


The April 28 meeting of the Delaware Valley Section 
will feature a panel discussion on testing practices in the 
mills of this region. A questionnaire has been sent to all 
Section members to find out what tests are being used. The 
purpose of the meeting is to show how each mill’s testing 
program compares with other mills in the Valley. 

At the March 24 meeting Prof. Herman Mark of the 
Polytechnic Institute of Brooklyn gave a talk on “Recent 
Progress in Cellulose Research.” 

At the January 27 meeting Elmer K. Stilbert of the 
Dow Chemical Co., Midland, Mich., discussed “The Devel- 
opment of Latex as a Paper Coating Adhesive.” John P. 
Weidner of the Container Corp. of America presided as 
chairman and August Erspamer of the P. H. Glatfelter Co. 
led the technical discussion. 

Mr. Stilbert summarized his remarks, as follows for this 
issue of Tapp: . 

“The word ‘latex’ has generally been associated with the 
milky sap from the rubber tree, Hevea brasiliensis. Due to 
the physical resemblance of synthetic polymer dispersions to 


(continued on page &4 A) 


Vol. 32, No.4 April 1949 - TAPPI 


ADE Po 


eee 


SHOULD HAVE 


THIS NEW FREE BOOK 


y Wh 

"a (ZEL7 

In this fascinating story of those new servants 
of industry which have sucha big future—soya 
proteins —the emphasis is clearly on paper 
applications. And of vital importance to every 
paper mill is the fact that each of these applica- 
tions of Glidden soya protein materials is one 
that expedites processing, improves quality, 
cuts costs or, in some cases, does all three. 


*Trademark Registered 


April 1949 Vol. 32, No. 4 


If you are not yet acquainted with the ad- 
vantages of Glidden Alpha* Protein and 
Prosein* as adhesives for pigments in paper 
coating and of the Glidden Prosize Process 
for paper sizing ... write for this book today. 
It’s a concise, yet complete treatment of facts 
you should have. It’s written in interesting, 
understandable form. And it’s free/ 


The Glidden Company 


SOYA PRODUCTS DiVISION 


5165 West Moffat Street 
Chicago 39, Illinois 


(continued from page 62 A) 


natural latex, they became known even in the very early 
days as ‘synthetic latices.’ Today many such products are 
being produced and are commonly differentiated from nat- 
ural latex only by the name or number. 

“Early work on the use of a latex as a paper coating 
adhesive was done with natural rubber latex since 1t was 
the only product available in quantity at the time. The 
initial properties of the coated paper were very interesting 
and desirable, but a few months of natural aging showed 
failure of the coating due to oxidation of the rubber. 

“About the same time, work on synthetic latices resulted 
in the development of Neoprene and Acryloid. Although 
they possessed interesting adhesive properties, they were of 
little interest to the paper coating industry at the time 
because of their cost. 

“Synthetic latices developed slowly and primarily for 
special uses until World War II when government and in- 
dustry combined efforts to produce large quantities of syn- 
thetic rubber to replace natural rubber. Toward the end 
of the war, as the demand for the synthetics waned, the 
industry began searching for new uses. By this time the 
picture had changed completely, since the low cost of the 
styrene-butadiene latices, produced for the government, 
opened up markets that had never even been considered 
previously. 

“One of the features in the manufacture of synthetic 
latices is the ability to vary the chemical components to 
obtain different properties in the resulting polymer. Such 
variations from the original synthetic rubber composition 
have become of considerable commercial importance since 
the war. 

“Of the many latices that have been evaluated for use as 
paper coating adhesives, only Dow Latex 512K has been 
found to have all of the properties required for a paper 
coating adhesive. Some of the more important of these are: 
mechanical stability, compatibility with other coating in- 
gredients, stability of the polymer to aging, color stability, 
and reasonable cost. 

“Early work on synthetic latices at Dow was concentrated 
on styrene and butadiene because of their availability and 
low cost. Of the hundreds of experimental formulas made, 
512 latex proved to be more generally useful so work was 
concentrated on it. This latex deposited a soft, flexible, 
elastic film. The initial evaluation work revealed that it 
was compatible with drying oils, varnishes, resins, and water 
soluble binders such as starch, glue, casein, etc. It exhibited 
excellent pigment-binding properties, both alone, and in 
combination with other materials. 

“After preliminary laboratory work on coated papers, a 
few cooperative coated paper manufacturers in the Kala- 
mazoo area were approached. ‘Their initial work proved 
that 512 was a very desirable modifier in coated paper. 
Unfortunately, it was not mechanically stable enough to 
withstand plant processing. Encouraged by the enthusiasm 
of the mill management for the properties of the coated 
paper, the problem of stability was immediately put to the 
reasearch laboratory. Very shortly thereafter, Dow Latex 
512K was developed. Fairly complete property data was 
obtained on this product and made available in a bulletin 
called ‘Dow Latex 512K for Clay Coated Papers.’ 

“The interest in Dow Latex 512K spread quickly through 
the off-machine coated paper industry. Since the same 
materials are also used in the wallpaper, decorative wall- 
board and coated paperboard industries, interest was quickly 
aroused in these industries also. Although much develop- 
ment and technical service work has been related to these 
other fields the major emphasis has been on the manufac- 
ture of pigment coated printing papers. At first, this work 
was naturally concentrated on methods of using Dow Latex 
512K in the various coating processes with the wide range 
of coating materials commonly used in the industry. As 
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more and more information was accumulated, the emphasis 
shifted to the improved properties that could be obtained 
in the many grades of coated paper supplied to the print- 
ing industry. 

“The next logical step was to contact the printer. Plans 
in this direction were recently formulated and_ several 
special bulletins have already been supplied to printers and 
large users of printing. Although thousands of tons of 
coated paper have been made with 512K latex and printed 
without difficulty, it has been found that very few printers 
are aware of the fundamental differences in the properties 
of the paper and the reason for them. Advances in the art 
of printing require close cooperation with both the ink 
maker and the printer. It is, therefore, desirable to discuss 
Dow Latex 512K and its effect on the properties of print- 
ing papers with these people at every opportunity.” 


New England 


The March 18 meeting of the New England Section was 
held at Toto’s in Smith Ferry, Mass. John Bainbridge, of 
the Merrimac Div., Monsanto Chemical Co., presented a 
paper prepared by William 8. Wilson of the same Company 
on “Why Size Paper.” T. A. Martone of E. I. du Pont 
de Nemours Co., Inc., discussed “The Use of Reduced Vat 
Dyes.” The remarks of these speakers will be published’ 
later in Tappi: 

The annual converting meeting of the Section was held in 
Holyoke, Mass., at the Roger Smith Hotel on Friday, Jan- 
uary, 21. 

The main portion of the meeting consisted of a panel 
discussion on the subject of Paper Saturation led by Robert. 
H. Mosher of the Holyoke Card & Paper Company, Spring- 
field, Mass. For the formal part of the presentation, the 
panel consisted of three speakers, Ralph T. Nazarro of 
Premoid Products, Inc., W. Edward Higby of the General 
Latex & Chemical Co., and J. J. Uber of Texon, Inc. A 
brief resumé of the formal papers presented during the 
meeting are given below and will be published at a later 
date in Tappt. 

Dr. Higby’s paper on the subject of “Latex Saturants’” 
was wide in scope and covered the subject of the desirable 
properties of paper for saturation as well as the various 
saturants which are available, along with data on their 
properties and requirements for their formulation. 


Dr. Nazarro followed Dr. Higby on the subject of “The 
Theory of Saturation” and discussed the desirable properties 
of a saturant from the theoretical standpoint. In his talk, 
Dr. Nazarro also discussed fiber-resin bonds and the prop— 
erties necessary in a saturant to obtain maximum properties 
in the saturated paper. 


Mr. Uber completed the program with a discussion of the 
saturation of papers as an integral part of the actual paper- 
making operation. The fiber formulations commonly used 
as well as desirable conditions for stock preparations and 
the peculiarities of machine operation when handling resin 
and rubber saturated papers were all thoroughly covered. 

At the completion of the formal portion of the program, 
an open discussion was held during which various questions 
presented from the floor were discussed by one or more 
of the speakers. For this portion of the program, three 
additional men joined the panel to assist the other speakers 
in thoroughly covering the field. These men were Roger 
Bascom and Roger Stellar of B. F. Goodrich Chemical Cox. 
and George Schmid of Cellutin Corp. ° A spirited discussion 
of more than an hour was held and the panel was able to. 


answer in a satisfactory manner practically all of the ques-- 
tions presented. 
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Kalamazoo Valley 


On February 3 the Kalamazoo Valley Section met at the 
Columbia Hotel in Kalamazoo, Mich. There were only 
about forty present due to a genuine Michigan blizzard that 
was in progress. Willis Van Horn of the Institute of Paper 
Chemistry, Appleton, Wis., gave a very interesting talk 
on “Fish or Factories—Can We Have Both?” Following 
this talk there was a panel discussion led by Jack Gilman 
of the Allied Paper Mills. Associated with him were 
Dwight E. Stocker, Michigan Paper Co., James A. Wise, 
Kalamazoo Paper Co., and Anthony Palledino, resident 
engineer for the National Council on Stream Improvement. 

Dr. Van Horn said, in part: 

“Current interest in stream pollution is but one mani- 
festation of the fact that our Country is approaching its 
saturation point from the standpoint of population. Biolo- 
gists predicted that the United States would reach its normal 
maximum population in about 1960. The units of any 
normal population compete with each other for the use of 
the available natural resources, among which are the streams 
and rivers, and this competition becomes more severe as 
the population approaches or passes its normal maximum. 
As the population grows, people become more and more 
aware of the circumstances of their environment—in the 
current situation the stream pollution problem. 

“At the present time, we have a large industrial economy 
based on the use of streams, sometimes to their detriment. 
When the country was younger and the population less 
dense, these conditions, in many instances, were unnoticed, 
but as the population grew more and more people became 
aware of them. The pulp and paper industry is a case in 
point. It must have a large and economic source of water, 
without which it cannot exist. There is no question that 
such use of water may depreciate its use for other purposes. 
The pulp and paper industry has recognized its responsi- 
bility in this respect and has made great strides in solving 
its problem. Much remains to be done, however, and while 
the task presents many difficulties, the industry confidently 
expects to place itself in a position where it can use the 
water without causing grounds for reasonable complaint.” 

On Thursday evening, March 3, 1949, the Section held 
their last formal meeting of the year and the subject of the 
evening was “Graphic Arts.” The April and May meetings 
will not be held this year since the Kalamazoo Valley Sec- 
tion of TAPPI and the National TAPPI are jointly spon- 
soring the National Coating Meeting at Grand Rapids, 
Mich., on April 26 and 27. 

The meeting was attended by approximately 100 men. 
D. R. Erickson, consulting chemist, introduced George 
Zupanic, manager of the printing department, Upjohn Co., 
Kalamazoo, Mich. Mr. Zupanic gave a very good discussion 
of the problems the printer runs into that are caused by 
paper. He emphasized the advantages of close contact 
between technical service departments in the mill and the 
printers. He also told of the time and money lost by folded 
sheets, poor resistance to picking on the presses, uneven 
coatings across the sheet, off-square sheets, lumps in coating, 
moisture content, feather edges in the middle of the ream, 
insufficient opacity and damage to sheets by poor packing 
and shipping. 

Following Mr. Zupanic’s discussion Hugh Smith of the 
Kalamazoo Vegetable Parchment Co. was introduced. He 
had small models of aniline and gravure presses on hand 
which he demonstrated. He discussed the limitations and 
advantages of the two types of printing and told about some 
of the differences in ink composition between the two 
processes. 

Mr. Erickson then discussed the problem of heat-set inks 
on high speed letter press printing. He stated the main 
problem on heat set inks is the loss of strength of the paper 
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between colors. The heat that must be added to dry the 


inks reduces the strength to a point where the papers will 
tear in the next press or operation. He suggested the possi- 
bility of plastizing the paper so that the water would not 
be given up too readily. He emphasized the fact that tear- 
ing strength was the most important physical strength 
property. 


Pacific 


To encourage the presentation of papers by men who are 
not in a position to assemble sufficient material for a formal 
paper, the Pacific Section of TAPPI has been devoting one 
meeting a year to short papers. In February, 1948, the 
meeting covering “Practical Laboratory Gadgets and Pro- 
cedures” was very successful in bringing about the exchange 
of much useful information on mechanical techniques. A 
similar meeting, this time featuring Non-Standard Methods, 
was held at the University of Washington in Seattle on 
Jan. 18, 1949. Nine papers in all were presented. 

The meeting was convened at 2:15 p.m. by Chairman 
Harold C. Wall. After a brief business session the program 
was turned over to E. Gray King, the moderator of the 
panel. Dr. King outlined the program and indicated that 
questions and discussion should follow each paper when 
presented. 

The program was as follows: 


1. Estimation of the Relative Molecular Size of Lignin 

Sulphonic Acids by Vincent F. Felicetta, Pulp Mills Re- 

search, University of Washington. 

Description of a Laboratory Chip Screen by Gordon 

Curzon, Puget Sound Pulp & Timber Co. 

Preparation and Drying of Large Pulp Hand Sheets by 

Harold Brown, Weyerhaeuser Timber Co. 

Fir-Tex Freeness Tester by L. R. Sherlock, Fir-Tex 

Insulating Board Co. 

Non-Standard Methods of Analysis at Soundview Pulp 

Co. by Sidney Silverstone, Soundview Pulp Co. 

The Determination of Per cent Reduction in a Kraft 

Pulp Recovery Furnace by S. P. Strayer, St. Regis 

Paper Co. ; 

7. Determination of Hydrogen Sulphide in Stack Gases by 
R. C. Gilardi, Camas Div., Crown-Zellerbach Corp. 

8. Use of the Beckmann Flame Spectrophotometer in Pulp 
nae Analyses by J. E. Jeffery and A. Tratnick, Rayonier, 
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9. Ink Test for Butcher Papers Using Bausch and Lomb 
Opacimeter by P. T. Dickie, Camas Div., Crown-Zeller- 
bach Corp. 


After the technical session the group adjourned to the 
Edmond Meany Hotel for a social hour followed by dinner. 
Dr. Raymond B. Allen, President of the University of 
Washington, gave a very timely and instructive talk on his 
activities in Washington, D. C., during the past summer 
when he was a member of the Committee on the National 
Military Establishment setup as a part of the Hoover 
Commission to study the workings of the executive branch 
of the United States Government. 

The next meeting of the Pacific Section was held at 
Longview, Wash., on April 12. The Shibley Award papers 
were given at that time. 

H. C. Wall, Chairman of the Section appointed the fol- 
lowing to serve as members of the Publications Committee: 
R. M. True, Chairman, General Dyestuff Corp., Portland, 
Ore.; E. O. Erickson, Puget Sound Pulp & Timber Co., 
Bellingham, Wash.; Joseph L. McCarthy, University of 
Washington, Seattle, Wash.; Walter F. Holzer, Crown- 
Zellerbach Corp., Camas, Wash.; and E. Gray King, Ray- 
onier, Inc., Shelton, Wash. 


Lake States 


Supercalenders and rewinders were discussed by E. E. 
Thomas, of the Appleton Machine Company, before the 
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Lake States Section at the monthly dinner meeting in 
Appleton on February 8. This description of modern equip- 
ment was followed by the presentation of two movies which 
showed the newest supercalenders and rewinders in opera- 
tion. 

Mr. Thomas noted that recent advancement in the design 
of supercalenders was due primarily to the demands of 
machine coated paper field for higher speeds, greater widths, 
better control of variables, and minimum down time. Before 
the war supercalendering was carried on at speeds of 500 
to 800 feet per minute and with pressures of 500 to 800 
pounds per inch in the bottom nip. New stacks operate at 
2000 feet per minute with. pressures of 1200 to 1400 pounds 
per inch in the bottom nip. Mr. Thomas told how these 
requirements have been met and he emphasized the present 
freedom of the operator from adjustment duties through the 
use of centralized and precision control of the stack and its 
electric drive. Mr. Thomas described the corresponding 
improvement in rewinders through centralized control and 
the employment of hydraulic and pneumatic adjustments. 

The fluorescence microscopy of wood and paper was 
deseribed by Ralph O. Marts, of the Forest Products Labo- 
ratory, at the dinner meeting of the Lake States Section, 
on March 8 in Appleton. Mr. Marts told about the prepa- 
ration, examination, and photomicrography of specimens 
and showed more than fifty slides, many of them in color, 
which illustrated the application of his technique to speci- 
mens of wood and paper. 

The light from a carbon arc is filtered so that the near 
ultraviolet light passes through a special quartz condensing 
system to the specimen surface to be examined. This ultra- 
violet light causes the emission of visible fluorescent lght 
by the specimen. The fluorescing surface of the specimen 
is viewed or photographed through ordinary microscope 
optics and a suitable filter. Marked color contrast is ob- 
tained because of the different intensity and color of the 
fluorescent light from the various structures and constituents 
of the specimen. Mr. Marts noted and illustrated even 
better color contrast in some cases through the use of congo 
red and other dyes as stains. Some aspects of the speci- 
mens which could not be seen by other methods were thus 
made visible. The contrast between fibers and urea and 
phenolic resins in paper was noted. 


Chicago 


On January 17 Harry Weston, Associate Secretary- 
Treasurer of the Superintendents Association, conducted a 
quiz program in which he presented the biographies of sev- 
eral prominent executives of the industry. The members 
of the Chicago Section were asked to identify these indi- 
viduals. On the same program William R. Zwecker, con- 
sulting engineer of Chicago, gave an interesting report of 
his recent trip through Europe. 


DRAPER BROTHERS COMPANY 
CANTON, MASS. 
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nical Foundation discussed the use of the Hunter Reflectom- 
eter and J. P. Thompson of the General Electric Company 
discussed the use of the G.E. Spectrophotometer. 

The March 21 meeting was devoted to a panel discussion 
of Coating and Laminating Adhesives. Participating im 
the panel were E. B. Osborne, technical service engineer, 
B. F. Goodrich Chemical Co., who talked on “The Applica- 
tion and Use of Geon Latices in the Paper Industry,” C. E. 
Fawkes, Secretary of Pyroxylin Products, Inc., who dis- 
cussed “Coatings and Hot Melts,” and J. C. Dean, Socony- 
Vacuum Oil Co., who talked on “Petroleum Laminates and 
Coatings.” 
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Empire State 


The Empire State Section is continuing to hold its 
monthly meetings at Niagara Falls, Watertown, Glens Falls, 
and New York City. Since the groups meeting at these 
places are independently organized they have the appear- 
ance of being local sections within themselves. They are, 
however, branches. of the Section and will all meet together 
on June 2-4, 1949, at the Hotel Sagamore, Bolton’s Land- 
ing, Lake George, N. Y., for the annual meeting. Foster 
P. Doane of the Sandy Hill Iron & Brass Works is taking 
care of the arrangements. 

On March 17 at the Village Inn, South Glens Falls, N. Y., 
C. L. Clark of Clark & Vicario Co., New York, N. Y., dis- 
cussed “The Application of Vacuum Pumps in the Paper 
Industry.” 

The Western New York Group met at the Prospect House, 
Niagara Falls, N. Y., on March 9. George H. Rand, Inter- 
national Paper Co. presided and E. 8. Skinner of the Beloit 
Iron Works, Beloit, Wis., gave an illustrated lecture on 
the latest improvements in Fourdrinier paper machine 
design. 

On March 10 the Northern New York Group met at 
Gene’s Inn, Glen Park, N. Y. H. A. Spencer of Knowlton 
Bros., Inc., Watertown, N. Y., presided and introduced R. 
M. Drummond of the International Paper Co., Glens Falls, 
N. Y., who talked on “Mill Control.” 

The Western New York Group met at Niagara Falls on 
April 18. Russell Shearer, manager of the Merritton, Ont. 
Div., Alhance Paper Mills talked on “Modernization of Old 
Paper Machines.” 

The Metropolitan Group met on January 11 at Fraunces 
Tavern, New York City. Brig. Gen. L. O. Grice, Com- 
mander of the New York Q.M.C. Purchasing Office, talked 
on “Quartermaster Requirements, Operations, and Policies.” 

On March 8 the Metropolitan Group again met and par- 
ticipated in a symposium on “The Mating of Paper and 
Ink.” Malton Zucker of the International Printing Ink Co. 
presided as moderator and four members of his staff dis- 


cussed letterpress, offset, gravure, and aniline printing. 
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outstanding improvement 
in DIAPHRAGM VALVES 


by CRANE 


NEW SEATING ARRANGEMENT Ome Ree 
MORE DURABLE... 4 150 Pounds 


water, oil, air or gas 


SAFER... MORE EFFICIENT | . 180 Deg. F. 


maximum temperature 


The many outstanding advantages offered by new 
Crane Diaphragm Valves stem from basic improve- 
ments of the usual design. On Crane valves, the 
disc and diaphragm are separate. Each has but one 
function to perform, which helps to assure safer, 
more efficient, longer-lasting valve performance. 
Look over these exclusive Crane features. 


USUAL DESIGN 
Diaphragm is used both to 


1. LONGER DIAPHRAGM LIFE, because diaphragm 
is used only to seal the bonnet—not for seating 
purposes. 


pinch off flow and to seal bon- 


net. Is subject to severe crush- 
ing against bridgewall, and 
rapid wear at point of seating. 


2. POSITIVE SHUT-OFF in case of diaphragm failure. No other 
valve has this safety feature. 


When diaphragm fails, valve 
can’t be closed. 


3. ACCURATE SEATING—new flat face disc with durable, re- 
silient seating surface assures tight closure. 


CRANE DESIGN 


Seating of valve is independent 


of the diaphragm which serves 


4. GREATER FLOW CAPACITY with reduced resistance and 
pressure drop, assured by Crane Y-pattern body design. 


only to prevent entry of line 
fluid into bonnet. Seating mem- 


ber is a separate circular disc 


firmly attached to stem and 


5. EASIER OPERATION—Crane separate disc and diaphragm 


; joined to diaphragm with a 
construction takes less torque—fewer turns—to operate. 


special leakproof connection. 


GET THIS DESCRIPTIVE CATALOG 


See these new valves—the outstanding buy 

in their class—at your local Crane Branch 
or Wholesaler. Or write for descriptive 
catalog AD-1761. 


CRANE CO., 836 S. Michigan Ave., 
Chicago 5, Ill. Branches and Wholesalers # 
Serving All Industrial Areas. 


This new Crane line includes iron valves with 
screwed ends in sizes 2 to 2 in.; with flanged 
ends from 2 to 4 in. Neoprene coated valves 


No. 1615, 


—flanged ends only—in sizes from 2 to 4 in. flanged ends, _. No. 1611, 
No. 1610, screwed ends neoprene coated flanged ends 
EVERYTHING FROM ..- PLUMBING 


VALVES 
FITTINGS 
PIPE 


| AND 
HEATING 


‘FOR EVERY PIPING SYSTEM 
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PERSONAL MENTION 


Items About New and Old Tappimen 


New TAPPI Members 


John R. Arnold, Assistant to Groundwood Superintendent, 
Escanaba Paper Co., Escanaba, Mich., a 1943 graduate of 
Purdue University. 

Stephen R. Arnold, Laboratory Supervisor, Westfield 
River Paper Co., Russell, Mass., a 1943 graduate of Reed 
College. 

Robert B. Blakeslee, Chemist, Imperial Paper & Color 
Corp., Glens Falls, N. Y., a 1935 graduate of University of 
Cincinnati. 

Gordon K. Bonham, Chemist, Coos Bay Pulp Corp., 
Anacortes, Wash., a 1943 graduate of the University of 
Washington. 

Ralph M. Buechler, Sales Engineer, Black-Clawson Co., 
Hamilton, Ohio, a 1939 graduate of Purdue University. 

Bernard M. Center, Engineer, Frederick L. Smith, Con- 
sultants, New York, N. Y., a 1940 graduate of Cooper 
Union. 

Alfred P. Coha, Student, New York State College of 
Forestry, Syracuse, N. Y. 

Adam Cunningham, Chief Engineer, Price Brothers & Co. 
Ltd., Kenogami, P. Q., Canada, a 1928 graduate of the 
University of Edinburgh. 

Eugene De Luca, Assistant Superintendent, Fraser Com- 
panies Ltd., Newcastle, N. B., Canada, a 1937 graduate of 
the University of Toronto. 

Warren F. Douglass, Chief Chemist, Pope & Gray, Inc., 
New York, N. Y., a 1938 graduate of Pratt Institute. 

. George H. Eick, Technical Representative, National 

Southern Products Corp., New York, N. Y., a 1948 gradu- 
ate of Brooklyn Polytechnic Institute. 

Louis A. Elbl, Plant Superintendent, Sealright Co., Inc., 
Kansas City, Kans., a 1936 graduate of the University of 
Kansas with an M.A. degree. 

Richard J. Grimm, Chemist, St. Regis Paper Co., Deferiet, 
N. Y., a 1949 graduate of Seton Hall. 

Walker Hamilton, Jr., Chemist, Riegel Paper Corp., 
Milford, N. J., a 1948 graduate of University of Pennsyl- 
vania with an M.A. degree. 

Edwin A. Hanna, Superintendent, Pulp Preparation, Scott 
Paper Co., Chester, Pa. 

Lester F. Herman, Sales Engineer, Fulton Iron Works 
Co., St. Louis, Mo., a 1932 graduate of Pennsylvania State 
College with an M.S. degree. 

Eric R. Heuser, Control Engineer, Long Lac Pulp & Paper 
Co., Terrace Bay, Ont., Canada, a 1945 graduate of McGill 
University. 

Hugh T. Holland, Assistant Chemist, International Paper 
Co., Chisholm, Me., a 1947 graduate of the University of 
Maine. 

Wiliam L. Ingmanson, Graduate Student, The Institute 
of Paper Chemistry, Appleton, Wis., a 1945 graduate of 
Tufts College. 

John C. Hyatt, Student, New York State College of For- 
estry, Syracuse, N. Y. 

John F. Jahne, Chemist, Newton Falls Paper Mill, Inc., 
Newton Falls, N. Y., a 1948 graduate of New York State 
Agricultural & Technical Institute. : 

Louis S. Keyser, Research Chemist, Rayonier, Inc., 
Shelton, Wash., a 1938 graduate of the University of Illinois 
with a Ph.D. degree. 

Donald H. Kincaid, Research Supervisor, Minnesota & 
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Ontario Paper Co., International Falls, Minn., a 1927 grad- 
uate of Queen’s University. 

Morse R. Kinne, Student, New York State College of 
Forestry, Syracuse, N. Y. 

Richard J. Krueger, Student, New York State College of 
Forestry, Syracuse, N. Y. 

Kenneth C. Logan, Director of Development, North- 
eastern Paper Products Ltd., Quebec City, P. Q., Canada, 
a 1933 graduate of British Columbia College. 

Frederick H. MacLaren, Group Leader, Standard Oil 
Co. (Indiana), Whiting, Ind., a 1925 graduate of Ohio State 
University. 

Robert B. MacMullin, Consulting Chemical Engineer, R. 
B. MacMullin Associates, Niagara Falls, N. Y., a 1920 grad- 
uate of Massachusetts Institute of Technology. 

James H. McClure, Manager, Coating Mill, St. Regis 
Paper Co., Kalamazoo, Mich., a 1938 graduate of Wash- 
ington and Lee University. 

William K. Metcalfe, Secretary, J. O. Ross Engineering 
Corp., New York, N. Y., a 1936 graduate of Geneva College, 
Colorado University. 

Jacques V. Mockel, Director of Research and Control, 
S. A. Fabélta, Brussels, Belgium, a 1930 graduate of Uni- 
versity of Brussels. 

Lewis G. Neubauer, Chemist, Dept. of Scientific and 
Industrial Research, Wellington, N. Z., a 1939 graduate of 
University of New Zealand, with an M.Sc. degree. 

Hugh C. Osborn, Paper Chemist, R. T. Vanderbilt Co., 
Inc., E. Norwalk, Conn., a 1948 graduate of Clarkson 
College. 

Robert S. Painter, Chemist, New York & Pennsylvania 
Co., Inc., Lock Haven, Pa., a 1948 graduate of Bucknell 
College. 

Albert A. Pavlic, Sales Technologist, Ammonia Dept., 
HK. I. du Pont de Nemours & Co., Wilmington, Del., a 1938 
graduate of the University of Wisconsin with a Ph.D. degree 
in 1942. : 

John H. Pearson, Control Engineer, Shartle Bros. Machine 
Co., Middletown, Ohio. 

Gordon Petrie, Sales Representative, Black-Clawson Co., 
Hamilton, Ohio, a 1943 graduate of Oregon State College. 

Leonard A. Pierce, Jr., Bleach Plant Foreman, St. Regis 
Paper Co., Bucksport, Me., a 1938 graduate of Bowdoin 
College. 

John W. Pontius, Assistant Chemist, Certain-teed Prod- 
ucts Corp., Marseilles, Ill, a 1948 graduate of Eureka 
College. 

Henry B. Pratt, Jr., Assistant Chief Construction En- 
gineer, Union Bag & Paper Corp., Savannah, Ga., a 1932 
graduate of Worcester Polytechnic Institute. 

Charles M. Rosser, Technical Superintendent, Sylvania 
Div., American Viscose Co., Fredericksburg, Va., a 1930 
graduate of Wabash College with a Ph.D. degree from 
New York University in 1935. 

Charles 8. Russell, Assistant Superintendent, Coating 
Dept., S. D. Warren Co., Cumberland Mills, Me., a 1938 
graduate of University of Maine. 

Ralph R. Shaw, Librarian, U, 8S. Dept. of Agriculture, 
Washington, D. C. : 

Allyn R. Skelton, Technical Representative, American 
Cyanamid Co., New York, N. Y., a 1947 graduate of the 
University of Minnesota. 


(continued on page 62 A) 
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Throughout the Nation, Traylor Rotary Kilns 
are ‘first choice’ with the leaders in the Pulp 
and Paper Industry. 


Because they are fitted exactly to the individual 
conditions of each installation, with all controls 
grouped at a single, convenient station . . . 
efficient thermo-processing of sludge to lime, 
the critical point in profitable pulp production, 
is assured by Traylor Kilns. Traylor’s long 
experience in this special field means that a 


Traylor installation is your best bet for profitable A typical Traylor installation in the Pulp and Paper 
operation. Industry is this 250’ x 7’ Rotary Kiln at Weyerhauser 


: : : Timber Company's plant in Longview, Washington. 
Write today for full information. ike ak 2 


za 


OK 
C 


y 


Only routine checking and servicing are necessary to Every condition within the kiln is recorded and con- 
maintain perfect operating conditions for this kiln. trolled at this central station. Product quality is kept 
Note heavy proportions of the single roller support consistently high and uniform. 


and thrust roller. 


TRAYLOR ENGINEERING & MANUFACTURING CO. 
10th & Mill Streets, Allentown, Pa. 


Sales Offices: New York, N. ¥., Chicago, Ill., Los Angeles, Calif. 
Canadian Mfrs: Canadian’ Vickers, Ltd., Montreal, P.Q. 
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Karl B. Steenberg, Professor, Royal Institute of Tech- 
nology, Stockholm, Sweden, a 1944 graduate of the Uni- 
versity of Stockholm, with a Ph.D. degree. 

Roger L. Steller, Technical Sales Representative, B. F. 
Goodrich Chemical Co., Cleveland, Ohio, a 1940 graduate 
of Ohio State University with an M.S. degree from The 
Institute of Paper Chemistry in 1942. 

Harry M. Sutcliffe, Chemist, Northern Regional Research 
Laboratory, Peoria, IIl., a 1935 graduate of Colorado Agri- 
cultural College. 

Donald E. Tessier, Production Manager, Fonda Con- 
tainer Co., Inc., St. Albans, Vt. 

Charles L. Tomlinson, Technical Assistant to Pulp Mill 
Superintendent, Howard Smith Paper Mills Ltd., Cornwall, 
Ont., Canada, a 1941 graduate of Bishop’s University. 

Jesse H. Trask, General Superintendent, St. Regis Paper 
Co., Little Falls, Minn. 

Arthur §. Wells, Division Engineer, The Mead Corp., 
Kingsport, Tenn., a 1914 graduate of Cornell University. 

John C. Wood, Vice-President in Charge of Manufactur- 
ing, Kalamazoo Vegetable Parchment Co., Kalamazoo, Mich., 
a 1922 graduate of the University of Michigan with an 
M.S. degree in 1923. 

David R. Wright, Jr., Junior Technician, Champion 
Paper and Fibre Co., Canton, N. C., a 1947 graduate of 
North Carolina State College. 


TAPPI Directory Changes 

Louis Bailey, formerly with Stadler, Hurter & Co., is 
now service engineer for E. F. Houghton & Co. of Canada, 
Montreal, P. Q. 

Geoffrey Beall, formerly of the Preston Laboratories, is 
now statistician in the research department, Swift & Co., 
Union Stock Yards, Chicago, Ill. 

Harold V. Brady, formerly of the Ryegate Paper Co., is 


now vice-president, Negley Bag & Paper Co., San Antonio, 
Tex. ; 

James B. Brown, formerly of the Crown Zellerbach Corp., 
is now technical supervisor, Western Waxed Paper Co., 
North Portland, Ore. 

Richard 8. Buckley, formerly of the Rochester Paper Co., 
is now chemist for the Mohawk Paper Mills, Inc., Cohoes, 
IN Jos 

John B. Calkin has been appointed director of the Dept. 
of Industrial Cooperation and associate professor of chemical 
engineering at University of Maine, Orono, Me. 

Charles W. Cassell, formerly technical director, John 
Strange Paper Co., is now superintendent of power and 
maintenance, Everett Pulp and Paper Co., Everett, Wash. 

Wilbur L. Cassiday, formerly with W. R. Grace & Co., 
is now manager of quality control, Alton Box Board Co., 
Alton, IIl. 

James T. Coghill, formerly of the Consolidated Machine 
Tool Co., is now vice-president and chief engineer, Curlator 
Corp., Rochester, N. Y. 

C. William Converse, formerly of the Valley Iron Works 
Co., is now sales engineer, Sprout, Waldron & Co., Muncy, 
IP). 

Charles N. Egan, formerly of the Hennepin Paper Co., 
is now with the Little Rapids Pulp Co., West De Pere, Wis. 

J. J. Forsythe is now technical superintendent, Inter- 
national Paper Co., Niagara Falls, N. Y. 

Robert P. Goodale has recently been made sales manager 
of the paper resin and chemical group, Rohm & Haas Co., 
Philadelphia, Pa.. 

Donald J. Goodman is now asst. technical director, Sorg 
Paper Co., Middletown, Ohio. 

Walter Hall, formerly of the Kingsport Div., Mead Corp., 
is now steam and power engineer at the Chillicothe, Ohis, 
mill. 


(continued on page 64 A) 


Let an I-R engineer tell you about the features of 
these vertical and horizontal stock pumps. Ask 
for your copy of Bulletin 7022 describing the com- 
plete line of I-R pumps for pulp and paper mills. 


Ingersoll-Rand. 


aes ability of Ingersoll-Rand 
pumps to handle the many stock- 
moving jobs in paper mills has 
been thoroughly proven...in 
actual service. They’re tough — 
they stay on the job — and witha 
minimum of maintenance. 


11 Broadway, New York 4, N. Y. 406-10 
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Illustrated are some of the 
better known MURCO 
Papermill and Woodroom 
equipment that for years 
has successfully served the paper industry ... 
each machine being improved year after 
year as operating conditions demand more 
and more production. Complete information 
on this equipment—or any other Papermill 


Horizontal hears or Woodroom equipment that you may be 
ead planning—will be sent you upon request. 


Stainless Steel Flat 
Screen 


Level vibrating double deck chip screen. 


Quick 
opening 
gate 
valve 


Chip Crusher 


Vertical Screw  convey- 
Axial Flow ors and flights 
Agitator 


Unit Heater 


MURCO Stainless Steel Fabri- 
sated Blow Pipes, Stock Lines 
and Fittings offer substantial 
savings—in less shut down 
ime, low maintenance, easy 


nstallation and extremely Blast Coils 
ong life. 


D. J. MURRAY MANUFACTURING CO 
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Heating 
Sections made 
in one piece. 


WAUSAU © 
» WISCONSIN 


(continued from page 62 A) 

Ward D. Harrison, manager of production, Riegel Paper 
Corp., is now located at Milford, N. J. 

Frank J. Hoar is now president and treasurer, G. D. 
Jenssen Co., Watertown, N. Y. 

K. Helge Holm, formerly of the Barrett Div., is now 
chemist for the Fernstrom Paper Mills, Pomona, Calif. 

Robert A. Lemieux, formerly of the Hercules Powder Co., 
is now technical sales representative for Anheuser-Busch, 
Inc., St. Louis, Mo. 

Donald W. Libby, formerly of the Oswego Falls Corp., 
is now chemist for the Solvay Process Div., Syracuse, N. Y. 

C. Stewart Macnair, formerly of C. S. Macnair Associates, 
is now consultant in product development, Acme Steel Co., 
Chicago, Ill. 

Wiliam MelIntosh, Jr., formerly of the Union Bag & 
Paper Corp., is now vice-president of the Southern Corp., 
Savannah, Ga. 

Carl Magnus, formerly consulting engineer, 1s now super- 
intendent, Moraine Paper Co., W. Carrollton, Ohio. 

James F. Maguire, formerly of Electro Technical Prod- 
ucts, Inc., is now director of purchases, General Felt 
Products Div., Standard Cap and Seal Co., Brooklyn, N. Y. 

Frank Makara is now practicing patent law at 155 E. 44 
Street, New York, N. Y. 

Arthur F. Martin is now manager of the Virginia Cellu- 
lose Research Div., Hercules Experiment Station, Wilming- 
ton, Del. 

John C. Meiler, formerly of the Plywood Research 
Foundation, is now doing development work for the Coos 
Bay Lumber Co., Coos Bay, Ore. 

8. C. Nagel, formerly of the Lauxite Corp., is now chemist 
for the Monsanto Chemical Co., Springfield, Mass. 

Edgar M. Pierce, formerly of Alonzo B. Reid, Inc., has 


established the Pierce Consulting Engineermg Co., 583 
Atlantic Ave., Boston, Mass. 

Albert 8. Quinn is now vice-president, Stebbins Engineer- 
ing & Mfg. Co., Seattle, Wash. 

William A. Robinson, formerly of Cia. Ind. de Antenqui- 
que, is now with Fibreboard Products, Inc., E. Antioch, 
Calif. 

Michael Shenk, formerly of Peerless Adhesive Co., is now 
chief chemist, Atwood Adhesive Co., Seattle, Wash. 

Ulf G. Soderlund, formerly of the N.Y.8.C.F., is now a 
trainee, Oxford Paper Co., Rumford, Me. 

Vernon L. Tipka, formerly of the Bird Machine Co., 
is now engineer for the News Print Service Bureau, New 
Noyiig, INI ME: 

Harris O. Ware, technical service engineer, Hercules 
Powder Co., has been transferred from Kalamazoo, Mich., 
to Wilmington, Del. 

Frederick Wierk, consulting engineer, Great Neck, N. Y., 
received the Stevens Honor Award Medallion at the 79th 
Annual Stevens Inst. of Technology Dinner in New York 
on February 18. Mr. Wierk’s citation read: “For notable 
achievement in the fields of process plant design and Naval 
Air station design.” Just before the War Mr. Wierk served 
as chief engineer in charge of design of the U. 8. Naval Air 
Station at Quonset Point, R. I., the world’s largest under- 
taking of its kind. At this time he designed the building 
structure generally referred to as the Quonset Hut. 

Arthur M. Worthington, Jr., formerly of the American 
Tissue Mills, is now paper mill chemist for the Champion 
International Co., Lawrence, Mass. 

D. M. Yost is now technical director, the Sorg Paper Co., 
Middletown, Ohio. 

R. S. Roeller has. succeeded R. C. Bigelow as official 
representative of the Pennsylvania Salt Mfg. Co. in the 
Technical Association. 


HE THEORY AND 


E OF LININGS HAS 
REVENUES FOR PULP MILLS 


INES processes and improved operation in pulp manufacture is largely dependent upon 
the ability of the linings of the various vessels, tanks, chests, etc., to permit of long 


time dependable service. 


Stebbins has pioneered the linings used in the leading pulp cooking processes: 


Calcium Base 


Ammonium Base 
Magnesium Base 


The correct lining is one of the best investments you can make when rebuilding or 
installing new digesters, chests, tanks, accumulators, etc., in a pulp mill. Dependable operation 


pays dividends year after year. 


EMCO) 


Stebbins Engineering and Manufacturing Company 


EASTERN BOULEVARD, WATERTOWN, NEW YORK 
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UNITED STATES PATENTS ON PAPERMAKING 


Fourth Quarter, 1948 


Compiled by CLARENCE J. WEST 
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The following list of patents has been compiled from the 
current numbers of the Official Gazette of the United States 
Patent Office. Because, as a rule, only one claim is published 
in the Gazette, it is not claimed that the list is complete; 
also, it is possible that the list may contain some patents that 
do not apply specifically to pulp and paper manufacture. 

Copies of any of the following patents can be obtained from 
the United States Patent Office, Washington 25, D. C., by 
sending twenty-five cents for each patent desired. 

The previous lists of patents for 1948 appeared in Paper 
Trade Journal 126, No. 17: 59-60 (April 22, 1948); 127, No. 6: 
55-57 (Aug. 5, 1948) ; and Tappi 32, No. 2: 37, 38, 40, 42 (1949). 


October 5, 1948 


2,450,419. Compartmented container. John H. Cassidy and 
Reed M. Grunden, assignors to The Hinde & Dauch Paper Co., 
Sandusky, Ohio. Filed May 18, 1943. 6 claims. (Cl. 229-15.) 
A knockdown container is provided with a partition member 
which is detachably secured in the container and is held in 
place by means of interior side-wall flaps. 

2,450,558. Single blank container for paper sheets. Oscar 
H. Ogren, Rockford, Ill. Filed Sept. 20, 1944. 10 claims. (Cl. 
229-16.) The invention relates to a container for a loose-leaf 
memorandum pad. 

2,450,573. Folding box. Earl Barber, assignor to Angelus 
Paper Box Co., Los Angeles, Calif. Filed May 138, 1946, 5 
claims. (Cl. 229-41.) A folding carton has a bottom and 
foldable sides and ends, each of which is unscored to render 
it substantially rigid, and lateral foldable tabs on each ends, 
with means for maintaining the carton in its folded and open 
conditions, selectively. 

2,450,681. Apparatus for coating fiber insulation board. Carl 
G. Muench, assignor to The Celotex Corp., Chicago, Ill. Filed 
Oct. 4, 1943. 1 claim. (Cl. 91-55.) An apparatus is described 
for applying a liquid coating to a sheet of board, followed 
after drying with a second coat; moisture is then applied and 
the surface is smoothed and ironed with a heating means. 

2,450,786. Wall covering and method of applying same. 
Albert G. Ferguson, assignor to American Associated Co., Inc., 
Atlanta, Ga. Filed Aug. 15, 1944. 1 claim. (Cl. 20-4.) Board 
is covered with sized cotton linters and then with wall paper. 

2,450,801. Composite partitioning and spacing element and 
combination thereof with a container. Joseph G. Huye, as- 
signor to Huye Space Saving Box System, Inc., New Orleans, 
La. Filed March 19, 1945. 6 claims. (Cl. 229-15.) 

2,450,838. Paper pulp screen. Wilfred F. Mathewson, Wey- 
mouth, Mass. Filed Jan. 26, 1945. 13 claims. (Cl. 92-35.) 
The screening means consists of two parallel walls separated 
by a small clearance space which is of sufficient size to permit 
the fine acceptable portion of the unscreened pulp to pass 
through; means are provided periodically to flush the clear- 
ance spaces to remove unacceptable material. 


October 12, 1948 


2,450,900. Machine for forming articles from a liquid slurry. 
John D. Lyall, assignor to Armstrong Cork Co., Lancaster, Pa. 
Filed April 23, 1943. 10 claims. (Cl. 92-54.) This patent 
relates to an apparatus for forming mineral wool boards. 

2,450,901. Method of treating liquid slurries to separate 
fibers from heavier particles. John D. Lyall, assignor to 
Armstrong Cork Co., Lancaster, Pa. Filed April 30, 1943. 6 
claims. (Cl. 209-159.) A method is claimed for the removal 
of undesirable heavy particles from a mixture of mineral wool, 
paper pulp. fibers, and asphalt emulsion. 

2,450,941. Shipping, storage, and display cartons. Walton B. 
Crane, assignor to Alpak, Los Angeles, Calif. Filed Aug. 25, 
1943. 8 claims. (Cl. 229-27.) A container can be divided 
into upper and lower tiers by utilizing a die-cut divider without 
interfering with the functions of the longitudinal and trans- 
verse partitions. 

2,450,947. Twine making machine. Harold Flater, Ernst T. 
Waernhoff, and Nils G. Franson, assignors to International 
Harvester Co., Chicago, Ill. Filed June 15, 1946. 7 claims. 
(Cl. 57-32.) A machine impregnates the individual surfaces 
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of a plurality of twisted paper strands and, in the same 
operation, twists the strands into multiple strand twine. 

2,450,957. Roll stripping mechanism. Louis A. Hawthorne, 
assignor to Johns-Manville Corp., New York, N. Y. Filed 
Feb. 17, 1945. 9 claims. (Cl. 92-66.) A stripping mechanism 
1s provided for removal of the built-up sheet from an accumu- 
lator of a wet machine. 

2,450,992. Free-fall aerial container. William J. Sanderson, 
assignor to the United States of America as represented by 
the Secretary of Agriculture. Filed Nov. 16, 1945. 6 claims. 
(Cl. 244-138.) The container is provided with a pair of wings; 
it can be dropped from airplanes without the use of parachutes. 

2,451,087. Method of reconditioning battery plates. Alva 
L. Hindall, assignor to General Motors Corp., Detroit, Mich. 
Filed Dec. 1, 1944. 5 claims. (Cl. 136-165.) The expander 
material for the battery plates contains sulphite waste liquor 
or other soluble lignin material. 

2,451,165. Sealing of closures for gusseted paper bags. Carl 

H. Hartman, assignor to St. Regis Paper Co., New York, 
N.Y. Filed April 27, 1946. 1 claim. (Cl. 229-62.) A coating 
of waxy material covers the strip and stitching of a multiwall 
gusseted paper bag. 
_ 2,451,173. Rubberoid tall oil polymers and process for mak- 
ing the same. Richard Richter and John J. Miskel, assignors 
to Nopeo Chemical Co., Brooklyn, N. Y. Filed Dec. 24, 1943. 
14 claims. (Cl. 260-97.5.) Acetylated tall oils can be con- 
densed under the influence of heat and in the presence of acidic 
esterification catalysts to yield polymeric products having 
semielastic yielding-and-recovering rubberlike properties. 

2,451,209. Hollow-walled carton. William P. Frankenstein, 
Cincinnati, Ohio. Filed March 15, 1948. 5 claims. (Cl. 229- 
34.) A hollow-wall carton has an inclined inner wall member 
whereby articles can be mounted therein while on display. 

2,451,212. Thermoplastic coating composition. Leon J. Gold, 
assignor to Milprint, Inc., Milwaukee, Wis. Filed Nov. 26, 
1945. 6 claims. (Cl. 106-287.) The coating composition con- 
tains 10-60% Norelac, 0.1-15% paraffin, and 2.5-30% plas- 
ticizer (o- and p-tolueneéthylsulphonamides). 

2,451,229. Log barking drum. Lawrence H. Lemke, as- 
signor to D. J. Murray Manufacturing Co., Wausau, Wis. 
Filed Sept. 4, 1944. 2 claims. (Cl. 189-36.) In a welded bark- 
ing drum structure, an annular series of parallel channel bars 
is firmly but resiliently connected to the internal integral lugs 
of several embracing rings in a manner which effectively pre- 
vents disruption and deterioration of the assemblages result- 
ing from vibration. 

2,451,233. Combined envelope and letter sheet. Santiago 
M. Menocal, Habana, Cuba. Filed Jan. 11, 1946. 3 claims. 
(Cl. 229-92.1.) 

2,451,305. Pressure head box for paper machines. William 
P. Shannon, Port St. Joe, Fla. Filed Sept. 12, 1945. 8 claims. 
(Cl. 92-44.) A head box for a fourdrinier paper machine is 
provided with an adjustable lip and slice for regulating the 
thickness of the flow over the complete width of the screen. 

2,451,355. Method of making identification tags. Joseph S. 
Pecker, assignor to Dennison Manufacturing Co., Framing- 
ham, Mass. Filed Sept. 2, 1944. 5 claims. (Cl. 93-91.) The 
method comprises holding the strand portions along opposite 
sides of the tag and fusing the two portions together at both 
of said locations. : 

2,451,362. Lining composition and container wall lined 
therewith. Rudolph M. Snyder, assignor to Henry A. Johnson, 
Kansas City, Mo. Filed March 28, 1945. 8 claims. (Cl. 106- 
271.) A formula is given for a barrier lining or coating com- 
position for cartons, barrels, and the like used for shipping 
asphalt, resins, tars, ete., which have a tendency to adhere to 
the walls. 

2,451,377. Hydrogenation of tall oil. Harding Bliss and 
William GC. Sussky, assignors to Dictaphone Corp., New York, 
N. Y. Filed May 18, 1945. 7 claims.( Cl. 260-97.5.) Tall oil 
is hydrogenated in dioxane which enables a sharp separation 
between the saturated and unsaturated acids. 

2,451,410. Thermosetting laminating sirups. Edgar M. 
Queeny, assignor to Monsanto Chemical Co., St. Louis, Mo. 
Filed Nov. 19, 1947. 6 claims. (Cl. 260-38.) A laminating 
agent consists of 1-15 parts of a silica aerogel per 100 parts 
of a resin from formaldehyde and melamine, urea, thiourea, 
phenols, and the like. 
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Bottom felts, both Orr, are identical 
except that one isan ORR-CHEM 
(treated chemically) and the other 
was untreated. Ran consecutively on 
same machine under identical condi- 
tions and for the same length of time. 
The ORR-CHEM is still in good con- 
dition; the untreated Orr is worn out. 


ORR-CHEM REPORT 


When the first OrR-CHEM ad appeared (Jan. 2, 
1947) only a handful of mills had tried these 
new longer-wearing, better-draining, treated 
felts but they liked them and gave them their 
stamp of approval. 

Today, after two years of experience with 
Orr-CHEM treated felts, hundreds of mills rate 
them “tops” and have standardized on them. 

Today, approximately 40% of all felts woven 
at Orr are given this special chemical treat- 
ment to make them: 

a. GO ONTO THE MACHINE EASIER 
b. SET TO THE MACHINE BETTER 
c. DRAIN FASTER 

d. STAY IN SERVICE LONGER 

Regardless of the type or speed of your ma- 
chine, the kinds of stock you are using, or the 
grades you are running, you should give Orr- 
CHEM chemically treated felts an opportunity 
to prove their superiority. 


ALSO STANDARD UNTREATED FELTS. 


THE ORR FELT & BLANKET CO. 


PIQUA, OHIO 


2,451,446. Light-weight fiber containing product. Joseph 
R. Parsons, assignor to United States Gypsum Co., Chicago, 
Ill. Filed Sept. 6, 1943. 3 claims. (Cl. 106-88.) In the 
preparation of a light-weight sound-insulating material an 
emulsion containing 20 grams of thin-boiling starch and 15 
grams of a wetting agent is used. ; 5 

2,451,448. Treatment of pigment comprising calcium car- 
bonate. Harold R. Rafton, assignor to Raffold Process Corp., 
Andover, Mass. Filed April 11, 1947, 12 claims. (Cl. 23-66.) 
Calcium carbonate pigment is treated in the appartus covered 
by U. S. patent 2,448,049 to improve at least one of the 
properties of adhesive requirement, oil absorption, and gloss- 
imparting quality of the pigment. 


October 19, 1948 


2,451,558. Chemically treated wood pulp and a method of 
producing a cellulosic product. Paul H. Schlosser and Ken- 
neth R. Gray, assignors to Rayonier, Inc., Shelton, Wash. 
Filed Nov. 6, 1944. 14 claims. (Cl. 106-163.) Improvement 
of wood pulp for the manufacture of viscose and like products 
is obtained by the addition of 0.01 to 0.2% of a mixed ether 
containing a polyalkylene oxide radical and a substituted aryl 
hydrocarbon radical. 

2,451,636. Cutting machine. William R. Spiller, assignor to 
Harris-Seybold Co., Cleveland, Ohio. Filed June 21, 1946. 
5 claims. (Cl: 164-54.) A guillotine-type paper cutter 1s 
described with particular reference to means for adjusting 
and controlling the cutting mechanism. 

2,451,644. Container. Geoffrey H. Wood, Toronto, Canada. 
Filed April 2, 1946. 1 claim. (Cl. 229-39.) The end wall of 
a container is so constructed that, when it 1s to be used as 
a waste receptacle, it can be folded to form a hopper-type 
cover with a central aperture. 

2,451,708. Rotary refiner. Edmund P. Arpin, Jr. Filed 
Dec. 16, 1944. 7 claims. (Cl. 92-26.) In a rotary refiner 
including a rotor, a shaft, a pair of heads fixed thereon, rods 
extending between the heads, and refining elements pivotally 
mounted from the rods for radially outward swinging move- 
ment, the outward movement is limited by a disk freely 
mounted on the shaft. 

2,451,792. Hot-melt coating composition. Arthur E. Young 
and Kenneth D. Bacon, assignors to The Dow Chemical Co., 
Midland, Mich. Filed Nov. 9, 1945. 2 claims. (Cl. 260-16.) 
A formula for a wax-free, hot-melt coating composition suitable 
for bread wrappers contains ethylcellulose, an ester of poly- 
merized resin with a polyhydric alcohol, and a maleic anhy- 
dride-modified ester gum. 

2,451,806. Cushioned display container. Perey A. Carson, 
assignor to General Electric Co., Schenectady, N. Y. Filed 
Noy. 13, 1945. 6 claims. (Cl. 206-45.14). A packing container 
for fragile articles, such as incandescent lamps. 


October 26, 1948 


2,452,054. Fire-retardant composition and process. Grinnell 
Jones, Walter Juda, and Samuel Soll, assignors to Albi Manu- 
facturing Co., Inc., Boston, Mass. Filed June 20, 1944. 20 
claims. (Cl. 260-17.3.) The composition contains 12 parts 
formaldehyde, 15 parts urea, 67 parts monoammonium phos- 
phate, and 8 parts starch. 

2,452,055. Amylaceous fire-retardant composition. Grinnell 
Jones, Walter Juda, and Samuel Soll, assignors to Albi Manu- 
facturing Co., Inc., Boston, Mass. Filed Aug. 19, 1942. 3 
claims. (Cl. 106-15.) A thin-boiling starch (675 grams) in 
2835 ml. cold water is heated five minutes at 80-85°, the solu- 
tion at 40° is treated with 210 grams copper sulphate in 225 
ml. ammonium hydroxide and 225 ml. water, and then with 
2465 grams of diammonium phosphate in portions of 300— 
400 grams. 

2,452,135. Paper pulp machine. John C. Lowe, assignor to 
Harmer R. Lutz, Sellersville, Pa. Filed Oct. 26, 1944. 1 claim. 
(Cl. 92-23.) An apparatus is designed for continuously dis- 
integrating paper stock. . 

2,452,150. Egg carton. Wesley J. Roberts, North Little 
Rock, Ark. Filed June 19, 1945. 5 claims. - (Cl. 229-15.) A 
container is claimed which has opening through ‘which the 
eggs can be candled while packed and which can be used for 
displaying the eggs for sale. 

2,452,226. Laminated product and method of manufacture. 
Charles N. Cone, assignor to M and M Wood Working Co., 
Portland, Ore. Filed June 15, 1944. 13 claims. (Cl. 154-132.) 
A method and apparatus are described for bonding a sheet of 
paper to the surface of a wood veneer by means of asphalt. 

2,452,235. Blackboard. Leon J. Gold, assignor to Milprint, 
Inc., Milwaukee, Wis. Filed March 2, 1946. 1 claim. (Cl. 
35-68.) A coating is proposed for a sheet of black paper to 
be used as a blackboard. 
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2,452,399. Stock agitating and circulating attachment for 
stock tanks used in pulp and paper mills. John Stadler, Mon- 
treal, Canada. Filed July 9, 1945. 3 claims. (Cl. 259-109.) 

2,452,485. Sealing and carrying device. William Obernauer, 
assignor to Ernest Jacobson, New York, N. Y. Filed April 17, 
1945. 5 claims. (Cl. 229-52.) A method for sealing packages 
with tape which also provides a carrying means. 

2,452,533. Preparation of papermaking fiber and other use- 
ful materials from straw. Sidney D. Wells, assignor to The 
Institute of Paper Chemistry, Appleton, Wis. Filed June 30, 
1944. 5 claims. (Cl. 19-5.) Flax straw is treated in a rod 
mill and subjected to a screening operation. 


November 2, 1948 


2,452,542. Continuous process for making alkali cellulose 
William H. Bradshaw and William R. Schinits Jr., assignors 
to E. I. du Pont de Nemours & Co., Wilmington, Del. Filed 
Oct. 27, 1942. 4 claims. (Cl. 260-233.) ; 

2,452,631. Self-adjusting’ wood peeler. Curtice B. Cameron, 
Laurel, Miss. Filed May 4, 1946. 3 claims. (Cl. 144-208.) 
A wood peeler includes a longitudinally supported trough 
through which an endless conveyor is adapted to carry logs 
while they are engaged by various sets of resiliently tensioned 
flights of cutting blades to remove the bark. 

2,452,755. Compressed laminated machine roll. Paul R. 
Heygel, assigned to Ecusta Paper Corp., Pisgah Forest, N. C. 
Filed June 19, 1945. 4 claims. (Cl. 242-68.) A rewinder roll 
is formed of a light-weight laminated roll with a small metal 
core. 

2,452,952. Carton. Frank D. Palmer, assignor to F. D. 
Palmer, Inc., Chicago, Ill. Filed July 3, 1944. 3 claims. (Cl. 
229-5.5.) An end closure is described which can be easily 
secured to the body of the container to provide a hermetically 
sealed, siftproof end. ’ 

2,452,959. Machine for themoplastically treating materials. 
Melvin H. Sidebotham, Newton, Mass. Filed Aug. 23, 1945. 
3 claims. (Cl. 101-114.) A paper sheet is treated with a film 
of powdered thermoplastic material, the web is heated, the 
material is spread over the web, and the web is then cooled 
to secure the material to the paper. 

2,453,099. Treatment of calcium sulphite. Harold R. Rafton, 
assignor to Raffold Process Corp., Andover, Mass. Filed Oct. 
4, 1943. 14 claims. (Cl. 23-129.) Calcium sulphite is treated 
in the apparatus described in U. 8. patent 2,448,049 (Aug. 31, 
1948). The casein requirement is reduced from 45 to 13% 
and the oil absorption from 50.2 to 31.5%; the gloss of the 
coated paper is increased from 40 to 50%. 


November 9, 1948 


2,453,159. Container. Lewis E. Richter, Shumway, Ill. Filed 
May 10, 1945. 2 claims. (Cl. 229-14.) A waterproof container 
is described which is suitable for ammunition and the lke. 

2,453,213. Process of treating lignin residues. Eduard 
Farber, assignor to Timber Engineering Co., Washington, 
D. C. Filed May 10, 1945. 15 claims. (Cl. 260-124.) The 
activity of lignin is increased by heating 100 parts lignin with 
20 to 200 parts of alkali at a temperature between 150 and 
745 Ye 

2,453,286. Bottle container. Werner Von Clemm, Syosset, 
IN. Y. Filed Dec. 19, 1944. 2 claims. (Cl. 229-17.) A con- 
tainer is described which is designed for packing wine bottles. 

2,453,393. Combined spoon and lid for containers. Robert 
C. Wilson, assignor of one fourth to Richard W. Wilson, Chula 
Vista, Calif. Filed Sept. 17, 1945. 2 claims. (Cl. 229-1.5.) 

2,453,537. Tube-forming machine. Edwin R. Phillips, as- 
signor to Morton Salt Co., Chicago, Il]. Filed April 12, 1946. 
9 claims. (Cl. 93-80.) Noncylindrical paper tubes are formed 
by winding strips of paper on a rotating mandrel. 

2,453,574. Controlled ventilated container. Irving Hill, 
assignor to The Lawrence Paper Co., Lawrence, Kan. Filed 
May 13, 1946. 8 claims. (Cl. 229-42.) Provision is made for 
air circulation in an egg container during shipping and storage. 

2,453,614. Easy packing container. Jack R. Belsinger, as- 
signor to Belsinger Inc., Atlanta, Ga. Filed May 15, 1946. 2 
claims. (Cl. 229-23.) A container’is provided for packing 
rayon yarns. aye 

2,453,644. Hot melt coating composition containing poly- 
ethylene, terpene resin, chlorinated diphenyl resin, and paraf- 
fin. Walter C. Steinkraus, Chicago, Ill. Filed Dec. 6, 1945. 4 
claims. (Cl. 260-28.5.) A hot-melt coating contains poly- 
ethylene, a thermoplastic terpene resin, chlorinated diphenyl 
resin, and paraffin or microcrystalline wax. 


November 16, 1948 
2,453,758. Art of manufacturing aquatic decoys. Arthur H. 
Risch, assignor to Pulp Reproduction Co., Milwaukee, Wis. 
Filed April 20, 1945. 2 claims. (Cl. 48-3.) A molded pulp 
aquatic decoy. 
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TESTED 
Is TRUSTED 


They look alike — but 


FP UREERUREER_.o..... 


SCOTT TESTERS, INC. 


FORM NO ¢-5 Providence, R. 1..U S.A. 


a Scott Paper Tester 
“nicturizes’ the difference 


Because *Scott Testers give you detailed knowledge of 
the tensile, deflection and stretch characteristics of your 
paper, these machines are an invaluable aid in formu- 
lation and in quality control. The results are shown in 
picturized permanent graphs which are convenient for 
filing and reference. 

Request Catalog 48 showing various models with ca- 
pacities from 4 grams to 1 ton; including equipment for 
Finch Tear Test, both edge and wet. 


REQUEST CATALOG 48 


*Registered Trademark 


SCOTT TESTERS, INC. 


53 BLACKSTONE ST. 
PROVIDENCE, R. I. 
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We welcome your 

worries! Because Stein 

Hall is as concerned 
with serving you 

as with selling you. 


Over and above our 
hationally-known lines | 
of GUMS, STARCHES 

and DEXTRINES, we 

place at your disposal 


paper laboratory facilities 


and technical expert- 


problems ness which are con- 


stantly at work... 


M fully solving 
in-our success 
/ 


the most difficult 


paper production 
lap problems. Our lap is 


always open! 


Ze 
CS 285 MADISON AVE., NEW YORK 17, N. Y. 
BRANCH OFFICES IN 17 OTHER CITIES 
IN U. S. AND CANADA 
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2,453,775. Method of concentrating waste sulphite liquor 
with recovery of sulphur dioxide. Laurence R. Beath and 
Harold S. Hill, assignors to Price Brothers & Co., Ltd., Quebec, 
Canada. Filed April 17, 1945. 12 claims. (Cl. 23-178.) The 
heat required for the concentration is supplied to the waste 
liquor by passing an electric current through it. 

2,453,789. Twinemaking machine. Harold Flater, Ernst T. 
Waernhoff, and Nils G. Franson. Filed Dec. 9, 1947. 12 
claims. (Cl. 57-31.) A spinning disk. 

2,453,829. Shipping carton. Smith A. Blackman, assignor to 
Gaylord Container Corp., St. Louis, Mo. Filed Sept. 26, 1946. 
1 claim. (Cl. 229-23.) The invention consists in providing 
auxiliary top and/or bottom end closures for heavy duty 
shipping cartons. 

2,453,836. Machine for forming containers from flexible 
material. Paul C. Elhott, assignor to Luther K. Funkhouser, 
Dayton, Ohio. Filed Nov. 7, 1941. 27 claims. (Cl. 93-391.) 
The patent covers a machine for forming paper containers 
for milk or other liquids. 

2,453,880. Container. Byron M. Vanderbilt and Paul T. 
Parker, assignors to Standard Oil Development Co., Linden, 
N. J. Filed Dec. 28, 1943. 2 claims. (Cl. 220-64.) A con- 
tainer which permits ready removal of tacky, rubbery organic 
materials has an internal coating consisting of a water-soluble 
metal soap, a water-insoluble wax, zinc stearate, and a co- 
polymer of butadiene and acrylonitrile. 

2,453,889. Method for heat sealing the seams of paper bags. 
Albert M. Bojanower, assignor to Western Waxed Paper Co., 
Oakland, Calif. Filed March 7, 1944. 2 claims. (Cl. 154- 
116.) The paper is heated along the seam by means of a 
small jet of steam. 

2,453,908. Bottle carrier. John Harhay, assignor to Los 
Angeles Paper Box Factory, Los Angeles, Calif. Filed April 
27, 1946. 4 claims. (Cl. 229-52.) In a bottle carrier the 
ends are triangular in shape for improved strength and 
economy of material. 

2,453,947. Hydraulic type log debarker having plural log- 
rotating chucks independently revolvable about a common 
axis. Frank H. Swift, assignor to Crown Zellerbach Corp., 
San Francisco, Calif. Filed Dec. 22, 1945. 5 claims. (Cl. 
144-208.) The patent relates to a hydraulic barking machine 
for short logs which will handle logs of a wide range of di- 
ameters. 

2,454,013. Shopping bag with foldable, extensible top. Frank 
F. Scherzinger, Henderson, Nev. Filed March 14, 1945. 1 
claim. (Cl. 150-1.7.) 

2,454,029. Carton Albert E. Bentham, assignor to The 
Baltimore Paper Box Co., Baltimore, Md. Filed July 21, 1945. 
1 claim. (Cl. 229-23.) A fiberboard egg case. 

2,454,196. Millinery box. Ersel C. Mulnix, Lake Bluff, Ill. 
Filed Nov. 8, 1946. 3 claims. (Cl. 229-31.) A cardboard box 
is designed for millinery or the like. 


November 23, 1948 


2,454,352. Package for rolls and the like. Le Roy W. 
Staunton and Ralph L. Atkinson, assignors to United Wall- 
paper, Inc., Chicago, Ill. Filed March 29, 1946. 6 claims. 
(Cl. 206-47.) 

2,454,532. Process for defibering lignocellulose while subjected 
to steam and a digestive chemical. Henry E. Walter, assignor 
to Wood Conversion Co., Cloquet, Minn. Filed Aug. 3, 1940. 
9 claims. (Cl. 92-6.) The Asplund process is carried out in the 
presence of 1-10% sodium carbonate, 1% sodium hydroxide, 
10% borax, and other alkalies. The properties of the fibers 
depend not only upon the pH but also, in part, upon the type 
of chemical used. The effect of sodium aluminate is highly 
specific. 

2,454,533. Manufacture of fibrous products deriving from 
lignocellulose. Henry E. Walter, assignor to Wood Conversion 
Co., Cloquet, Minn. Filed Aug. 3, 1940. 22 claims. (Cl. 92- 
6.) The defibration of aspen and pine by the Asplund process 
is carried out in the presence of sodium sulphite or a mixture 
of borax and sodium bisulphite. The sodium sulphite treat- 
ment is stated to shorten the time for hydration and reduces 
the breakage of the fibers during hydration. 

2,454,534. Process for defibering lignocellulose while sub- 
jected to steam and alkali-metal hydroxide. Henry E. Walter, 
assignor to Wood Conversion Co., Cloquet, Minn. Filed Aug. 
3, 1940. 9 claims. (Cl. 92-6.) The Asplund process is carried 
out in the presence of 5% sodium hydroxide. This treatment 
shortens the time of hydration, reduces the breakage of the 
fiber during hydration, and improves the formation and the 
properties of the paper. 

2,454,573. Folding box. Joseph Scher, New York, N. Y. 
Filed Aug 3, 1945. 1 claim. (Cl. 229-34.) A box is designed 
for shipping foods, particularly frozen foods. 
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2,454,906. Paper cup and handle therefor. Walter E. Am- 
berg, assignor to Lily-Tulip Cup Corp., New York. N. Y. Filed 
Nov. 19, 1945. 5 claims. (Cl. 229-52.) The method of 
attaching a handle to a paper cup is described. 

2,455,016. Lath board. George A. Buttress, Los Angeles, 
Calif. Filed April 11, 1944. 3 claims. (Cl. 72-124.) A lath 
board consists of a plaster layer between a fibrous front cover 
sheet and a back cover sheet having plaster-receiving apertures 
extending therethrough. 

2,455,055. Curing frame for resin impregnated stock sheets. 

arry C. Gray, assignor to Continental Can Co., New York, 
N. Y. Filed Sept. 7, 1944. 3 claims. (Cl. 154-1.) A frame for 
curing resin-limpregnated laminated sheets is described. 

2,455,063. Method of forming metal closures for paper con- 
tainers. George F. Jackson, assignor to Continental Can Co., 
N.Y. Filed Sept. 7, 1944. 3 claims. (Cl. 154-1.) A frame for 
for curing resin-impregnated laminated sheets is described. 

2,455,109. Method of fabricating merchandise holders and 
display devices. Frederick H. Bowers, Kalamazoo, Mich. 
Filed June 28, 1945. 1 claim. (Cl. 93-3.) 

2,455,124. Collapsible container. Henry A. Johnson, Kansas 
City, Mo. Filed Oct. 15, 1945. 2 claims. (Cl. 229-37.) A 
container for asphalt, resin, ice cream, etc., has a bottom con- 
struction or closure which effectively prevents leakage of the 
liquid or semiliquid contents. 

2,455,291. Cellular carton. Leon Benoit, assignor to Robert 
Gair Co., Inc., New York, N. Y. Filed July 4, 1945. 4 claims. 
(Cl. 229-28.) A carton suitable for eggs, fruits, candies, etc. 

2,455,304. Method for sealing cartons. Reynolds Guyer, 
assignor to Waldorf Paper Products Co., St. Paul, Minn. Filed 
Nov. 9, 1944. 16 claims. (Cl. 93-36.8.) A method for the 
manufacture of a shiftproof and liquid tight folding carton is 
described. 

2,455,295. Cellular carton. John W. Cox, assignor to Shellmar 
Products Corp., Chicago, Ill. Filed Oct. 23, 1942. 5 claims. 
(Cl. 229-29.) This covers a molded pulp egg carton. 


December 7, 1948 


2,455,454. Method of making a fire resistant laminated 
fabric. Zachary T. Walter, Los Angeles, Calif. Filed Aug. 
4, 1944. 4 claims. (Cl. 154-140.) Fibrous material is satu- 
rated with a chlorinated paraffin and then coated with cellulose 
acetate in a solvent for the chlorinated paraffin; the sheets 
superimposed while wet. 

2,455,622. Beating engine and the like. Andrew G. Stewart, 
Edinburgh, Scotland. Filed June 4, 1945. 4 claims. (Cl. 92- 
22.) A V-shaped construction is built over the beater which 
facilitates the washing of the beater. 

2,455,685. Dispensing container. Chester M. Lehman, St. 
Louis, Mo. Filed Oct. 1, 1945. 3 claims. (Cl. 229-11.) The 
container has a yieldable bottom and is designed for matches, 
toothpicks, and like articles. 

2,455,737. Method of attaching metal closures to containers. 
John Coyle, assignor to Continental Can Co., Inc., New York, 
N.Y. Filed July 29, 1944. 1 claim. (Cl. 113-120.) A method 
is described of seaming a metal end to a container body 
having flat sides and rounded corners. 

2,455,777. Floor covering. James R. Jones, assignor to 
Paulsboro Manufacturing Co., Paulsboro, N. J. Filed Nov. 
29, 1944. 5 claims. (Cl. 41-22.) A paper sheet (0.005-0.007 
inch thick) is saturated and printed, laminated to a felt base 
or other foundation layer, and covered with a wear layer. 

2,455,836. Box blank separator. Marinus Van Brummelen, 
New York, N. Y. Filed July 11, 1947. 6 claims. (Cl. 271- 
1.) This relates to a device for consecutively separating 
individual box blanks from a plurality of such blanks stacked 
on a rack. 


December 14, 1948 


2,455,923. Bituminous laminated material. William F. Fair, 
Jr., assignor to Koppers Co., Inc., Pittsburgh, Pa. Filed Feb. 
4, 1944. 3 claims. (Cl. 154-2.) A laminated sheet material, 
consisting of a plurality of paper sheets bonded by means of 
asphalt or coal-tar pitch, is improved by covering the outer 
surfaces and edges with a coating of coal-digestion pitch. 

2,456,047. Container. Herbert L. Carpenter, assignor to 
Carpenter Container Corp., Brooklyn, N. Y. Filed June 19, 
1945. 1 claim. (Cl. 229-5.7.) This is a continuation of U. S. 
patent 2,382,858 and relates to a container with a reinforced 
cover. 

2,456,059. Machine for and method of banding boxes. 
William F. Grupe, assignor to Beech-Nut Packing Co., Cana- 
joharie, N. Y. Filed March 6, 1946. 6 claims. (Cl. 216-20.) 
A method is described for banding cartous for shipping pur- 
poses. 
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NOT a chemical: 


yet it aids in controlling pitch and slime. 


NOT a filler: 


yet it remains in the sheet as ash. 


NOT a pigment; 
yet it increases brightness and opacity, 


raises pigment retention and improves 
formation. 


NOT a floccing agent: 


yet it has unusual retention properties 
because of its diatomaceous structure, 


high quality inert diatomaceous paper-aid 
which does its amazing work in paper only 
as a result of: (1) unique structure and fine- 
ness of particles, (2) extremely light weight; 
(3) natural affinity for tacky substances; (4) 
excellent dispersion and suspension qualities. 


FULL INFORMATION ON REQUEST 


DICALITE 


DIVISION OF GREAT LAKES CARBON CORPORATION 
NEW YORK 17 @ CHICAGO 11 © LOS ANGELES 14 


DICALITE 


PAPER-AIDS FOR BETTER PAPER PRODUCTS 


69 A 


2,456,168. Display carton with sliding closure. Albert 
Behrens, New York, N. Y. Filed Oct. 11, 1946. 8 claims. 
(Cl. 206-44.) A display container has an opening capable of 
being opened and closed somewhat in the manner of a roll 
top desk. 

2,456,249. Apparatus for producing yariegated fiber, lengths 
in the manufacture of paper. George L. Bidwell, assignor to 
Riegel Paper Corp., New York, N. Y. Filed April 21, 1944. 
2 claims. (Cl. 92-20.) An improved apparatus is described 
for creating the desired variegated fiber length, for insuring 
hydration of the fibers, and for positively controlling the 
variegated fiber length. : 

2,456,365. Barking drum. Burl Branch, Brantford, Ontario, 
Canada. Filed July 27, 1945. 4 claims. (Cl. 144-208.) _ 

2,456,483. Container. Robert Beattie, assignor to Tide 
Water Associated Oil Co., Bayonne, N. J. Filed March 13, 
1945. 3 claims. (Cl. 229-14.) A method is described for 
forming a container for lubricating oils and the like. — 

2,456,495. Coating machine. Harry W. Faeber, assignor to 
Time, Inc., New York, N. Y. Filed Aug. 1, 1945. 6 claims. 
(Cl. 91-50.) A plurality of layers of coating material is 
applied successively and in relatively close adjacent stations 
to the web as it passes through the machine. The machine 
also dries the coated web. 


December 21, 1948 


2,456,610. Package assembly. James A. Baker, assignor to 
Milprint, Inc., Milwaukee, Wis. Filed July 2, 1945. 4 claims. 
(Cl. 206-45.33.) The patent covers an improved package 
assembly for tapered cup-shaped containers. 

2,456,735. Container. Walter A. Roselle, New York, N. Y. 
Filed Nov. 19, 1945. 3 claims. (Cl. 229-7.) A paper con- 
tainer has a body with a triangular spout at one corner. 

2,456,841. Container. Fred L. Rushing, assignor to Gaylord 
Container Corp., St. Louis, Mo. Filed June 22, 1945. 1 claim. 
(Cl. 229-45.) A shipping carton for fruits and vegetables has 
a body with a slip cover and hand holes. 

2,456,883. Jordan apparatus. William Messinger and Dwight 
E. Jones, assignors to #. D. Jones & Sons Co., Pittsfield, Mass. 
Filed Sept. 27, 1945. 3 claims. (Cl. 92-27.) Various modifi- 
cations of the jordan are described. 
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Sonittéetn PULP and PAPER MANUFACTURER 


Subscription Rates 
ne year, 13; 
P 'Ssues, $3 
Sbeciz] Tate for 3 de. 
ars 


Blankets the Fastest 
Growing Portion of 
America's 6th Industry 


Sor 39 25sues as only $5 


GOOD TOOLS are a habit with skilled craftsmen! Man- 
agers, engineers, superintendents, chemists, and other tech- 
nologists require good tools as well as craftsmen, and SOUTH- 
ERN PULP AND PAPER MANUFACTURER‘: fills the need 
of such men in responsible positions for news of the industry, 
of its men, of new equipment, machinery, and supplies—in 
other words SOUTHERN PULP AND PAPER MANUFAC- 
TURER is a first class tool for important information. ‘The 
maker of a great tool is a prophet of industry.’ 


Hundreds of TAPP] Members have the Southern Pulp and 
Paper Manufacturer reading habit. Other Tappimen are urged 
to write for a sample copy to investigate its value to them as an 
information tool. 


Seuthem 


PULP and PAPER MANUFACTURER 
75 Third Street, N. W. Atlanta, Georgia 


*TAPPI Sustaining Member and sponsor of TAPPI Alkaline 
Pulping Committee's annual Report on Alkaline Pulping. 


Ernest H. Abernethy, President 
Vincent Waters (Mem. TAPPI), Editor 
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2,456, 985. Apparatus for the manufacture of abrasive webs. 
Nicholas E. Oglesby, assignor to Behr-Manning Corp., Troy, 
N. Y. Filed Aug. 25, 1943. 20 claims. (Cl. 91-18.) This is: 
a division of U. S. patent 2,403,018 (July 2, 1946). Steam 
under pressure is used as the atomizing agent and the product 
is applied in a semienclosed space substantially filled with an 
atmosphere of steam. Glue is the most commonly used 
adhesive. . 

2,457,025. Fungusproofing composition. Paul G. Benignus, 
assignor to Monsanto Chemical Co., St. Louis, Mo. Filed 
Aug. 11, 1944. 11 claims. (Cl. 260-22.) The composition 
contains copper 8-hydroxyquinoline, a modified alkyd resin, 
and a mixture of chlorinated diphenyls. 

2,457,107. Dispensing container. Stanley Verner, Montreal, 
Quebec, Canada, Filed Feb. 24, 1945. 2 claims. (Cl. 229-27.) 
A one-piece container for dispensing gummed tape. 


December 28, 1948 


2,457,108. Adhesive and method of making. Chester L. 
Baker and Robert H. Sams, assignors to Philadelphia Quartz 
Co., Philadelphia, Pa. Filed July 24, 1948. 16 claims. (CL. 
106-79.) A dry-mix adhesive is formed of 65 parts of soya 
flour (50-53% protein), 2 parts steam-distilled pine oil, and 
33 parts of sodium silicate (11% NasO, 31.9% SiOz, and 57% 
HO). Other formulas are given. 

2,457,198. Container and blank therefor. John G. Bell, 
assignor to Morbell Product Corp., Chicago, Ill. Filed Oct. 
22, 1945. 8 claims. (Cl. 229-4:5.) A double-wall container is 
claimed which is suitable for packing ice cream in bulk. 

2,457,216. Means and method for producing infusion bags 
with nontangling handles. Lewis B. Eaton and Robert W. 
Vergobbi, assignors to Pneumatic Scale Corp., Ltd., Quincy, 
Mass. Filed Dec. 11, 1945. 27 claims. (Cl. 93-3.) The 
necessary apparatus is described. 

2,457,237. Apparatus for producing filled bags. Stanley R. 
Howard, assignor to Pneumatic Scale Corp., Ltd., Quincy, 
Mass. Filed June 4, 1947. 11 claims. (Cl. 93-2.) The patent 
relates to an apparatus for attaching a handle comprising a tag 
and a length of twine to an infusion bag. 

2,457,256. Apparatus for manufacture of coated webs. Romie 
L. Melton, Raymond C. Benner, and Henry P. Kirchner, as- 
signors to The Carborundum Co., Niagara Falls, N. Y. Filed 
Dec. 29, 1939. 15 claims. (Cl. 91-18.) This is a continuation 
of U. 8. patent 2,187,624 (Jan. 16, 1940) and relates to the 
manufacture of granular coated webs of paper and the like. 

2,457,291. Carton and display stand. Frederick W. Wenzel, 
assignor to Hummel & Downing Co., Milwaukee, Wis. Filed 
Feb. 10, 1945. 5 claims. (Cl. 229-27.) Means are provided 
for interlocking the several parts of a carton to provide a 
partition therein during the course of erection. 

2,457,307. Bottle carrier. Maynard G. Hall and Thomas 
Hurban, Jr., assignors to Empire Box Corp., Garfield, N. J. 
Filed July 12, 1945. 15 claims. (Cl. 224-452.) The con- 
struction of a bottle carrier with a finger-receiving opening 
is described. 

2,457,308. Bottle carrier. Maynard G. Hall and Thomas 
Hurban, Jr.,; assignors to Empire Box Corp., Garfield, N. J. 
Filed Nov. 9, 1945. 4 claims. (Cl. 224-45.) 

2,457,357. Novel adhesive product and process of making 
same. James E. Fenn, Baldwin, N. Y. Filed June 14, 1947. 
9 claims. (Cl. 260-17.5.) Concentrated sulphite waste hquor 
is treated with 0.5 to 3% of phosphoric acid. 

2,457,433. Apparatus for coating paper. William Barrett, 
assignor to Minnesota and Ontario Paper Co., Minneapolis, 
Minn. Filed Nov. 24, 1943. 6 claims. (Cl. 91-55.) A method 
for the roll coating of paper at speeds up to 1200 feet per 
minute is described. 
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GUIDE TO PROFESSIONAL SERVICES 


HARDY S. FERGUSON & CO. 


Consulting Engineers 
200 FIFTH AVENUE, NEW YORK 10, N. Y. 


Consultation, Reports, Valuation and Designs 
for the Construction and Equipment of 
Pulp and Paper Mills 
Steam and Hydro-Electric Power Plants 
Dams and Other Hydraulic Structures 


GEORGE F. HARDY & SON 
Mill Architects & Consulting Engineers 
44] Lexington Avenue, New York 17, N. Y. 
Established 1900 
John A. Hardy August F. Hartman Thomas T. Whittier 
Members—Am. Soc. C.E.; Am.’Soc. M.E.; Eng. Inst. Can.; TAPPI. 


Consultation Paper and Pulp Mills 
Reports Hydro-Electric and 
Valuations Steam Power Plants 


DESIGN—COMPLETE PLANS—SUPERVISION 


CHAS. T. MAIN, INC. 
CONSULTING ENGINEERS 


Process Studies, Design, Specifications and Engineering Supervision 


PULP AND PAPER MILLS 


Steam Hydraulic and Electrical Engineering 
Reports, Consultation and Valuations 
80 Federal Street Boston 10, Mass. 


MYERS, FULLER & ADDINGTON 
Specialists for over 30 years in 


INDUSTRIAL POWER PROBLEMS 
ELECTRIC—STEAM—SURVEYS—DESIGNS 


FOR 
PULP AND PAPER MILLS 


21 East 40th Street 


Murray Hill 
New York 16, N.Y. 6-4630 


RODERICK O'DONOGHUE 
CONSULTING ENGINEER 


PULP MILLS—PAPER MILLS 


IMPROVED PROCESSES—DESIGNS—REPORTS 


420 Lexington Ave. New York 17, N. Y. 


TAPPI STANDARDS USED FOR ALL TESTS 
PAPER AND PULP TESTING LABORATORIES 
118 East 28th Street, New York 16, N. Y. 
MURRAY HILL 3-9761 


PHYSICAL PAPER 


CHEMICAL 
TESTING OF PULP 
MICROSCOPICAL PAPER PRODUCTS 


BACTERIOLOGICAL 


J. E. SIRRINE CO. Engineers 
Greenville, S. C. 
Est. 1902 


Paper * Pulp Mills * Waste Disposal * Textile Mills ° 
Appraisals * Water Plans * Steam Utilization * Steam Power 
Plants * Hydro-Electric * Reports 
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WESTCOTT & MAPES, INC. 


Architects & Engineers 
PAPER MILL STRUCTURES, EQUIPMENT AND POWER 
PLANTS 


INSPECTIONS, REPORTS, DESIGNS, SUPERVISION 


New Haven Connecticut 


FREDERICK WIERK 
CONSULTING ENGINEER 


P. O. Box 492 Great Neck, N. Y. 


Reports and Designs for Construction or Modernization of 
Pulp & Paper Mills, Steam and Hydro Power, Converting 
Plants, Etc. 


Calendar of TAPP! Meetings. 


NATIONAL 


Paper Coating Conference, Pantlind Hotel, Grand 
Rapids, Mich., April 26-27, 1949. 


General Fall Meeting, Multnomah Hotel, Portland, Ore., 
September 11-15, 1949. 


Fourth Engineering Conference of the Pulp and Paper 
Industry, Statler Hotel, Boston, Mass., October 31, 
November 1-3, 1949. 


LOCAL SECTIONS 


Cuicaco Section: Chicago Bar Association, Chicago, Ill. 
April 18, 1949. 


DELAWARE VALLEY Section : Engineers Club, Philadelphia. 
April 28, 1949—Testing Methods—A Panel Discussion, 
R. J. Knoll, Scott Paper Co., Moderator. 
May 26, 1949—“Long Range View of the Pulp Supply,” 
by James L. Ritchie, U. S. Pulp Producers Associa- 
tion. 


Empire Sratp Section: The Sagamore, Bolton Landing, 
Lake George, N. Y. 
June 2-4, 1949—Annual meeting. 
Western New York Group: Prospect House, Niagara 
HallisheNGe Ye 
May 11, 1949—Douglas Converse. 
Canadian Industries Ltd. 
Metropolitan Group: Fraunces Tavern, New York, 
ING Ye 
May 9, 1949, June 11, 1949. 
Hudson Valley Group: Village Inn, So. Glens Falls, 
iINGENe . 
April 21, 1949. Allen Lowe, Speaker. 


New Encuanp Section: Hotel Weldon, Greenfield, Mass. 
May 138, 1949. 
Onto Section: Manchester Hotel, Middletown, Ohio 
April 21, 1949—Annual Meeting. 


Matne-New HampsuHirb SECTION: 
June 17-18, 1949, Spring meeting at the Wentworth-by- 
the Sea, Portsmouth, N. H 
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Back for More 


At the end of the late war, one large newsprint con- 
cern had two Bauer Pulpers operating on screen rejects in two of 
its mills. Today those two mills have a total of 10 machines, and 
five additional Bauers have been ordered for a third mill. Back 
for more. These machines were purchased with a first-hand knowl- 
edge of what their returns would be. The extra quality of the fiber 
produced gives them a better sheet and each Pulper is turning out 
several hundred dollars’ worth of valuable pulp each day from 
screenings. 

A felt mill used five Bauers as refiners until 1947. Today they 
have twelve Pulpers fiberizing semi-chemically cooked chips as a 
partial furnish for their enlarged facilities. Back for more! 

A towel and napkin plant installed one Bauer Pulper in January. 
By March they had purchased a second and were so pleased with 
results that by September they ordered 4 more. Back for more! 

Satisfied users? YES! That’s what brings them BACK FOR 
MORE! 


For the production of long, pliable, free fiber 
from a wide variety of raw material sources for 
almost every grade of finished product, the Bauer 
is outstanding. The repeat orders above confirm 
that statement. Address your inquiry for detailed 
information to 


tHE BAUER BROS. co. 
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(RUTILE-CALCIUM PIGMENT) 


This experimental paper-coating e@ The trend to less weight and thinner coatings calls for 
machine is part of the A] improved opacity and brightness. TITANOX-RCHT imparts these 
femplete equipment in our Technical qualities so necessary in assuring clear printing and vivid pictures 
Service Laboratory for the : stiches “ »” 
as well as in minimizing “‘show-through. 
a ee As a result of this high opacity at reduced pigment cost, 
specific problems. TITANOX-RCHT has advantageously taken the place of titanium- 
/ barium pigment. And in many cases proves attractive in com- 
parison with straight titanium dioxide TITANOX-A-wD. For 
example, from practical tests, the average weight ratios of these 
pigments for equal opacity and brightness are indicated as 
follows: 


development of coatings and aiding 


TITANOX-A-WD 1 
TITANOX-RCHT 2.5 


titanium-barium 3 


Our Technical Service Laboratory staff will be glad to discuss 
with you the choice of titanium pigment to best suit your needs. 
Call or write our nearest office. Titanium Pigment Corporation, 
111 Broadway, New York 6, N. Y.; 104 So. Michigan Ave., 
Chicago 3, Ill.; 2600 So. Eastern Ave., Los Angeles 22, Calif. 
Branches in all other principal cities. 


TITANOX 


TITANIUM PIGMENT CORPORATION 


Subsidiary of NATIONAL LEAD COMPANY een 


A portion of the Soda Ash storage facilities 
at the Columbia plant, Barberton, Ohio. 


\ Made for Your Requirements—Columbia’s 


\ original product; manufactured, since 1899, with 

; : \ intimate knowledge of the specific needs of all types 
toro iG ; of industrial applications. 

\. Controlled Quality—Eliminates variables which 

\ can cause production difficulties. Highest standards 


10 ude \ maintained to produce Soda Ash which always tests 
yikes , 99-100% NazCOs, with an Na,O equivalent of 58% plus. 


\ Precise Grading—Density, for the grade speci- 
‘ Noda. lof, \ fed, is uniform in particle size. Your production 


\ methods require no adjustments for Columbia Soda 
: Ash. 
; We Check your Soda Ash requirements with Columbia 
—— CU @ \S . you'll receive excellent service—another import- 
\ ant factor in your operations. 


COLUMBIA CHEMICALS 


CHICAGO BOSTON ST. LOUIS PITTSBURGH 
a NEW YORK CINCINNATI CLEVELAND PHILADELPHIA 
MINNEAPOLIS CHARLOTTE SAN FRANCISCO 


G PAINT > GLASS - CHEMICALS - BRUSHES + PLASTICS 


PITTSBURGH PLATE GLASS COMPANY 


